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Super Luxury — Deep Comfort 


To transport passengers in luxuri- 

ous comfort, free from fatigue on longest 

flights, pacemaking new airliners like the 
Douglas DC-6 are equipped with deep- 
cushioned AIRFOAM seats, and AIRFOAM mat- 
tresses, too, in sleeper types. This wonder cush- 
ioning—a product of Goodyear research— 

cradles the body on millions of foam- 

like air cells, insures perfect rest 


and relaxation, banishes cramp 

and strain. And, from an operating 

revenue standpoint, there is a saving in weight 

if the seating is designed around AIRFOAM. 
For complete technical data on this new AIRFOAM 
seat unit that combines superb luxury with 
zephyr weight, write: Goodyear, Aviation 

Products Division, Akron 16, Ohio or 

Los Angeles 51, California. 


GOOD*YEAR 


AVIATION 
PRODUCTS 


SEE THE GOODYEAR EXHIBIT 


Airfoam—T.M. The Goodyear Tire & Rubber Company 
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Those two Bendix personal planes have 
certainly been the cause of plenty of 
hangar flymg—the rumors, “reports,” 
and outright flat statements on Bendix’ 
plans have been as varied as they’ve 
been numerous. 

It is with considerable reéportorial 
pleasure that we can give the right 
dope. Bendix has reached the decision 
“that it should stick to its knitting as 
a producer of those important parts 
which it has long supplied to the in- 
dustry, and with added emphasis on 
similar equipment for the growing per- 
sonal plane market.” According to 
Maleolm P. Ferguson, Bendix Avi:- 
tion’s president, “the corporation felt, 
as have so many other corporations 


which have been confronted with the’ 


same decision, that over the long pull 
it should continue to grow as a partner 
to all plane manufacturing companies 
rather than to become—even in one 
small part of the industry—a com- 
petitor.” 

Reason Bendix ever built the planes 
is as interesting as it is logical. Over 
two years ago, back in the “postwar 
planning” days, Bendix decided to do 
a real research job on the personal 
plane field—engineering-wise as well 
as market forecasting-wise. Prelim- 
inary studies showed that development 
of improved low-cost components could 
be facilitated by actual personal plane 
design work; so a separate engineer- 
ing group, under A. P. Fontaine, for- 
mer assistant director of engineering 
for Convair, was set up. Success of 
the group, reports Mr. Ferguson, “ex- 
ceeded the corporation’s hopes and 
desires.” But, the company maintains, 
Bendix isn’t going into personal plane 
production. 


Still the $64 question, as regards per- 


sonal planes, is this: How many will be 
built and sold next year? One of the 
industry’s most important parts pro- 
ducers dropped in the other day just 
after a swing around the country, so 
we immediately popped the question 
at him. 

Always conservative—but plenty ac- 
curate in the past—he begged off on 
the whole year’s figures. “The first six 
months is as far as I’ll go,” he declared 
adamantly. “I don’t quite know how 
to express it, but I think the boys in 
Wall Street would say the market is 
a little ‘soft? right now. And who 
knows what’s going to happen to the 
country as a whole—too much depends 
on inflation, which the Administration 
at last seems to be admitting is more 
than a threat.” 
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But he did get out his pencil and 
came up with this estimate for the first 
half of next year—24,000. That’s a 
48,000-per year rate, and would repre- 
sent, if maintained, a gain of about 
10,000 ships over this year’s projected 
output. 

Remember back in ’41 when we 
thought 8,000-plus was really some 
business ? 


But, watch those inventories. The time 
has come for manufacturers to resist 
the strong temptation to buy large 
quantities of anything they need at 
any price, say bankers with a weather 
eye on their investments. Many finance 
men have grave fears for producers 
whose inventories are out of control; 
they see a possible downward price ad- 
justment in six months or so, and 
hope their clients don’t get left hold- 
ing the bag. Of course, if you haven’t 
heen able to accumulate an inventory, 
you have nothing to worry about. 


Gauntlets across the ocean. On his re- 
turn to England from his_ recent 
American tour, Air Commodore Frank 
Whittle, father of British jet propul- 
sion, is reported to have observed that 
American jet engines are approxi- 
mately two years behind the British. 
That, it seems, is a real challenge to 
America—or at least to those respon- 
sible for allocation of research and de- 
velopment funds and facilities. 

And in that same report’ was a chal- 
lenge to British aireraft builders—a 
challenge we here in the U. S. know 
they’re taking up. The Air Commo- 
dore made his flight to America in a 
Liberator (built in this country by 
Consolidated Vultee) and returned to 


England in a Constellation (built in 


this country by Lockheed). 


Dial system for missiles. All you will 
have to do is set the dial—on Blohm & 
Voss, Hamburg, for example—and 
push the launching button. With tech- 
nology taking care of the rest, the mis- 
sile will soar on its way to the prede- 
termined objective. Sounds fantastic, 
but it is the prediction of a practical 
dreamer whose company name is among 
the most familiar in American indus- 
try. Another possessor of practical 
imagination—fellow named Larry Bell 
—predicts the possibility of missiles 
guided by the stars and having speeds 
of 5-10,000 mph. 

It’s good we have men like this, 
because the Russians are losing no 
time in improving on German guided 
missile developments. 


Built-in tailwind. Two generations of 
hangar flyers have talked about air- 
eraft with-built-in tailwinds. Now any- 
body ean have one if he follows the 
technique of pressure avigation (see 
page 187, May 1945 Aviation). This 
method of catching the tailwinds that 
lurk around the edges of low pressure 
areas has been demonstrated by the 
formidable flight of the Navy’s Trucu- 
lent Turtle. For the record, this 
Wright-powered Lockheed P2V Nep- 
tune patrol bomber flew nonstop from 
Perth, Australia, to Port Columbus, 
Ohio, a distance of 11,236 mi., in 55 
hr., 15 min. 


Too many companies. You don’t need 
to be an Einstein to figure out that 
too many new companies plan to crash 
the personal aircraft field. In fact, there 
are too many in it now. If you simply 
divide the most optimistic market es- 
timate by 200 you can see how little 
volume there will be for each one. The 
hour is growing late and it takes 
longer than you think to get started. 
So if you have ambitions to be presi- 
dent of your own lightplane company, 
you better buy an outfit already run- 
ning. If you have a design so hot that 
it can’t help capturing the lion’s share 
of the market, you might do better for 
yourself and your sponsors if you sell 
the design to some going concern. 
Don’t believe Emerson’s bunk about 
customers beating a path to your door. 





Down the Years in Aviation’s Log 


25 Yr. Ago (1921)—Bert Acosta wins 
Pulitzer Trophy in Curtiss CD-2 Navy 
racer, at 177 mph. . . . Army JL-12 
Liberty-engined, heavily armored at- 
tack plane, carrying 30 machine guns, 
flies N. Y. to Washington in 2% hr. 
against 60 mph. headwind. .. . Army 
builds 180,000 cu.ft. airship hangar 
at Aberdeen, Md. . . . Sgt. Chambers 
makes 24,850 ft. parachute jump at 
Fort Sill, Okla. . . . Gen. Mitchell 
breaks Dayton-N. Y. record in 3 hr. 
35 min., flying DH-4 blind most of 
the way. 


15 Yr. Ago (1931) — Pangborn and 
Herndon fly nonstop from Tokyo to 
Wenatchee, Wash., 4,588 mi. in 41 hr. 
13 min. in P & W Wasp-powered Bel- 
lanea. . . . Ludington Line shows profit 
of $8,073 for year. . . . Airlines on 
West Coast cut rates to 3.9¢ per mile. 
... Japan now is sixth in air strength. 
. . . Crashed Junkers trans-Atlantic 
plane Esa kept afloat 158 hr. by wing 
fuel tanks. 
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It’s NEWS when a Silicone 
insulated motor fails 


EVEN UNDER MOTOR KILLING TEST 
CONDITIONS 


Silicone Insulated Motor 
failed affer 
5178 hours at 300°C. 


Class B Insulaied Moior 
failed after 
3760 hours at 200°C. 


In spite of operation for a longer time at a temperature 
100°C. above the operating tempertture of the Class B 
motor, both windings look about alike and show about 
the same degree of deterioration. 

For three years we have subjected Silicone 
insulated motors to accelerated life testing 
in our Motor Test Laboratory—trying to 
make them fail so that we would have a 
better idea of how good Silicone insulation 
really is. In addition to drastic thermal aging 
at 200°C. to 310°C. (590°F.), the test cycle 
includes exposure to 100% relative humidity 
for 24 hours followed by a high potential 
test. Even with such abuse, only one Silicone 
insulated motor has failed—and that is a 
most significant failure. 

You can do a lot with a margin of 100°C. 
above the top limit for Class B insulation. 
Before long that will show up in new designs 
for motors. Right now standard frame 
motors rewound with Silicone insulation will 
give you: 

Much greater reliability. 

Greater overload protection. 

Immunity to ambient temperatures. 

Greater moisture resistance. 

Reduced fire hazards. 

Instructions on how to apply DC 996 are 
contained in leaflet No. G 3-2. 


AND ALSO there are now available DC 
Silicone Greases described in leaflet No. 
G 7-2; Silastic*® insulated lead wire; and DC 
Silicone paint resins to supplement silicone 
insulation for motors operating at high 
temperatures. 

*Trade mark, Dow Corning Corporation 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago Office: Builders’ Building 
Cleveland Office: Termina! Tower Building 
New York Office: Empire State Building 
In Canada: Dow Corning Products Distributed 
by Fiberglas Canada, Ltd., Toronto 
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Products and Practices 


This selected information on new products and publications is 
offered by the "AVIATION" Reader's Service through cooperation 


with the manufacturers. 


provides profit through convenience. 


It helps executives save valuable time, 


To obtain additional data 


on new products described, or copies of literature, simply fill in 
form (on page 11 or 133), clip it to your letterhead, and mail. 


There is no cost, no obligation. 





Aircraft Tachometer. . 


Described by company engineers as 
world’s smallest, new electric aircraft 
tachometer has been developed by Gen- 
eral Electric Co., Schenectady, N. Y., 
on request of a large West Coast air- 
craft manufacturer. Instrument has 
scaleplate that is nearly one-third 
smaller in dia. than previous models. 
It is operated on magnetic drag princi- 
ple, in which magnets rotate at a speed 
that is proportional to engine speed 
and cause a drag disk to drive pointer 
up a scale. Pointer on indicator comes 
to rest when torque exerted by drag 
disk equals torque of a calibrated con- 
trol spring on pointer shaft—AVIA- 
TION, Nov., °46. 


NOW GOGGlOS occ ctceccccccs seek 


Developed during war for Navy and 
now available for civilians, new aviation 
goggles are announced by American 
Optical Co., Southbridge, Mass. Goggle 
is a one-piece chamois-lined unit fea- 
turing venturi tubes for controlled ven- 
tilation, has polished nickel finish of 
metal parts, also an extra-long, adjust- 
able headband. It also has narrow eye 
wires and new bridge designed to give 
a greater field of vision. Goggle can be 
obtained with glare reducing, invisible 
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ray-absorbing lenses or, if desired, with 
non-absorbing lenses where glare re- 
moval is not essential. It is optically 
ground and has polished 9.00 base 
curve lenses.—AVIATION, Nov., 746. 


Meal Tray. 


Made of metal alloy with baked-on 
heat-and-cold-resistant finish, the new 
“Flite Tray,” designed by Martial & 
Scull, New York City, weighs but 20 oz. 
It has cover which fits underneath, 
forming insulation space for use in deep 


freezing units and de-freezing ovens 





when frozen foods are used. Indentures 
in tray provide locations for food con- 
tainers. Fillers are cardboard or plastic 
and are designed to prevent spilling of 
liquids under rough flight conditions. 
Tray is 12% x 10% x 1% in—AVIA- 
TION, Nov., 46. 


Tripod Jack......... 


Hydraulically operated and having 4 
working height from 56 to 112 in., new 
10-ton tripod aerojack is made by Air- 
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quipment Co., Burbank, Cal.. Unit is 
constructed of steel tubing, with tripod 
legs supported by spring casters for 
mobility. In operation, casters retract 
when load pressure reaches about 1.000 
lb., setting jack on ground. Maximum 
lift height of basic unit is 95 in. Height 
can be increased to 112 in. by use of 
high adapter cap. Jack has grooved 
pins to facilitate assembly and disas- 
sembly. Ram movement is powered by 
manually operated hydraulic pump.— 
AVIATION, Nev., ’46. 


Aircraft Energizer............ ceneell 


Stated to incorporate in its design 
specific recommendations of five major 


airlines, new aircraft energizer has been. 


developed by D. W. Onan & Sons, 
Minneapolis, as a source of auxiliary 
electric power for on-ground servicing 
of large transport and passenger planes. 
It provides output for starting main 
engines at sub-zero temperatures, 
checking lighting circuits and wiring, 
testing radio equipment and landing 
gear, and operating heaters. Self-con- 
tained and enclosed in a sheet steel 
weather-proof housing, unit is mounted 
on a rubber tired three-wheel dolly. 
Generator, rated at 5,000w. and directly 
connected to two cylinder air-cooled 
gasoline engine, supplies either 12 or 
24v. Four heavy duty batteries, in- 
stalled as part of unit and recharged 
by energizer, are floated across line. 
With a continuous output rating of 200 
amp. at 24v. it has a 5 min. maximum 
output of 600 amp. If power demands 
are unusually heavy, two units may be 
connected in parallel and combined 
output utilized —AVIATION, Nov., 746. 


Handlever Turret..... Sawueckwewes JG 


Made by South Bend Lathe Works, 
South Bend, Ind., for use on company’s 
9 in. lathes, new tailstock type hand- 
lever turret mounts on inside ways of 
bed in place of regular tailstock. Six 
station turret head accommodates tools 
with % in. dia. shanks. Index lock re- 
leases automatically at end of turret 
Slide’s return stroke, and indexing is 
done by hand. Length of cut at each 
Station is regulated by means of an ad- 
justable screw. Stop mechanism is 
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geared to operate in unison with index- 
ing of turret, and operations can be re- 
peated or skipped at will. Turret slide 
has maximum stroke of 3% in.—AVIA- 
TION, Nov., 746. 


Mleeratt- ROlGes isc6 core ccc ceeee cs 7 


Protected against damaging action of 
humidity, sand, dust, and salt spray, 
and stated to meet operating conditions 
up to 10G vibration and acceleration, 
new direct current solenoid type relay 
now available from Leach Relay Co., 
Los Angeles, was designed for feeder 
type planes and small personal aircraft. 
It is stated to be capable of operating 
at altitudes up to 50,000 ft. and at 
temperatures between minus 54 and 
plus 71 deg. C. Designated as type No. 
7064-534, it is supplied with intermit- 
tent duty coils for motor starting appli- 
cations. Type No. 7064-534 C has coils 
for battery switching, motor control, 
and aircraft radio switching and light- 
ing. Contacts are made of silver alloy, 
are of % in. dia., and rated at 100 amp. 
at 12v. d.c. or 75 amp. at 24v. d.c. De- 
pendent on voltage and operating re- 
quirements, coils have a resistance of 
from 9.5 to 110 ohms. On intermittent 
duty, coils consume about 15.12w. and 
5.23 for continuous duty. Relay weighs 
about 8% oz—AVIATION, Nov., 746. 
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To give aircraft de-icers a protective 
summer coating, to be peeled off when 
icing weather returns, new spray-on 
material has been developed and is 
being further tested by B. F. Goodrich 
Co., Akron, Ohio. Material is aluminum 
color, and is stated to curb sun’s ultra- 
violet rays, which are chief factors in 
aging resulting from exposure. Color 
helps keep de-icers cooler by reflecting 
sun’s heat. Time required to spray a 
plane size of DC-3 is stated to be less 
than three hours. Trials indicate this 
size plane would require about 1% gal. 
of material—AVIATION, Nov., 746. 
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Specially designed airliner dining buf- 
fets are being produced by Harrington 
Mfg. Co., Mansfield, Ohio, one illus- 
trated being exclusive company design 











TRACING CLOTH 


for 


HARD PENCILS 


@Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. Butitis distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 


IMPERIAL 
PENCIL 
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SOLD BY LEADING STATIONERY AND 


i DRAWING MATERIAL DEALERS EVERYWHERE. i 
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ec’ THE DANGER LINE for present day high speed aircraft has been the speed at which the plane 


enters the supersonic shock-wave pattern — a speed which varies with altitude. An important part of Kollsman’s . 


development program for the past several years has been instrumentation for high speed subsonic and supersonic 
flight. Among the developments is the new Kollsman Mach Air Speed Indicator. The broad red pointer moving 
over the dial of this indicator reports critical speed as it changes with altitude and thus gives the pilot constant 
warning of the point at which the plane will enter the dangerous compressibility pattern. Operating airspeed is 
indicated by means of the white pointer on the same dial. The relationship of operating airspeed to the critical speed is, 
therefore, constantly apparent at all altitudes. On the mechanism which actuates the red pointer, settings are provided 


both for the proper Mach Number and the maximum operational speed for the particular design of aircraft being flown. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 
SQUARE 7) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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The Unhatchable Egg 


Research engineers out at Lock- _ 


heed have been crowing about 
their new egg that flies but won’t 
hatch. It’s a Constellation engine 
assembly called the Universal 
Power Egg, and the way it simpli- 


fies maintenance is something. 


For instance: gone are the antics 
that crews used to go through 
trying to expose an engine on a 
transport. Hinged, detachable 
cowl panels on the Egg flip back 
like the hood onacar, and there’s 
your engine. 


What’s more, the oil tank in the 
Egg is forward of the fire wall. 
This may not sound exactly sen- 
sational, but one of the big time- 
eaters during engine changes 
has always been the inaccessi- 
bility of the tanks for cleaning. 


The Power Egg is so universal 
that, theoretically, you could in- 
stall Wrights on one side of the 
Constellation and P«W’s on the 
other. No airline has tried this. 


The previous Egg was all right; 
but Lockheed characteristically 
developed a better one. And it’s 
this kind of self-starting ingenu- 
ity that makes good pilot-room 
talk and better ships. 


L to L for L 


©1946, Lockheed Aircraft Corp., Burbank, Calif. 





for use in DC-6s for American Airlines. 
Buffet is made in two sections. Forward 
portion is pictured here; after section 
consists of locker space. It will be noted 
that side of unit is shaped to fit inner 
Saeed of plane—AVIATION, Nov., 


Drawing Pad Scales Sketches......10 


Designed for use by draftsmen, de- 
signers, and engineers, new scale draw- 
ing pad, offered by Jiffy Sales Co., 
Cleveland, is made to enable properly 
proportioned drawings to be made 
without use of ruler, drafting board, or 
T-square. Pad contains 75 sheets of 
tracing tissue, enclosed within a cover 
jacket that consists of four cardboard 
flaps. Various scales are printed on 
three of flaps. Pad is used by folding 
back cover flap and placing tissue over 
scale to be used. Drawing is made to 
scale with aid of printed lines which 
show through tissue. Three scales given 
are: 1 in. and 1/10 in.: 1. %, %,. and % 
in.; and isometric. Drawings made on 
pad may be blueprinted. There are no 


INCH AND 
1/10 INCH 


y 





Bs, 
KA BAR) 


INCH, 1/2, 
1/4 AND 1/8 


ruled lines on tissue. Pad measures 
9 x 12 in. Information is printed on 
back of each cover flap, including basic 
mechanical drawing standards, elec- 
trical, welding, and architectural sym- 
bols, decimals of a foot, decimal equiva- 
lent of fractions, with circumferences 
and areas of circles—AVIATION, Nov., 
"46. 


ISOMETRIC 


Aircraft Instrument Oil............11 


The Texas Co., New York City, an- 
nounces new oil specially developed for 
gyro instrument service in aircraft. 
Company states product meets require- 
ments of Army-Navy Aero Specification 
AN-0-6a.—AVIATION, Nov., °46. 


Vacuum Tube Socket.... sire nen 


Made by assembling required number 
of “flea” contacts in square holes 
pierced in a chassis of insulating mate- 
rial, new type of sub-miniature tube 
socket contact, stated to meet all elec- 
trical and mechanical requirements, is 
made by Instrument Specialties Co., 
Little Falls, N. J. Contacts. designed for 
use with sub-miniature tubes having 
co-planer leads with a spacing of 0.50 
in. or more, are made from beryllium 


copper. Lower end of contact is formed 
into an open U section which permits. 
pushing contact into square hole. This 
automatically wedges it in place to 
withstand a withdrawal force of 2 to 5 
lb. per contact. Self aligning and self- 
cleaning, contacts are spaced far enough 
apart to permit wiring and soldering — 
AVIATION, Nov., 746. 


Rotary Actuator 


Developed by Lear, Inc., Grand 
Rapids, Mich., and finding applications 
in aircraft industry, new small rotary 
actuator, Model 181, weighs 0.60 lb. It 
has been made for loads ranging from 
0.1 to 15.0 lb.-in., and speeds from 2.5 
to 375 rpm. With limit switch and AN 
connector it weighs 0.75 lb. Unit in- 
corporates new motor, the “G” frame, 
of intermittent duty, split series or 
single field type, developed for either 
reversible or continuous rotation. It 
has output ratings from 0.4 to 15w. at 
24v. d.c. Motor is made in a.c., d.c., and 
universal types for wide range of volt- 
ages. Units are made available without 
limit switches and for multiple position- 
ing. Where accurate positioning is re- 
quired, a brake can be provided between 
motor and gear box. Magnetic discon- 
nect clutch can be supplied for special 
applications requiring a free running 
output shaft when unit is not energized 
electrically. Actuator has been de- 
veloped for such applications as remote 
valve operation for fuel, oil, and air sys- 
tems; tuning motors for radios; and 
remote controls—AVIATION, Nov., ’46. 


Unloading Valve 


Functioning as a pressure regulator, 
automatically unloading pump as accu- 
mulators reach a predetermined maxi- 
mum pressure, and used with accumula- 


tors to control maximum and minimum 


hydraulic system pressure, regardless of 
flow rate, new 3,000 psi. unloading valve 
is announced by Vickers, Inc., Detroit. 
It has nominal rated capacity of 16 
gpm. and has built-in accumulator line 
check valve. No external adjustments 
are required for installation, since unit 
is preset at factory—AVIATION, Nov., 
°46. 
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Flight Test Potentiometer.......... 15 


Van Dyke Instruments Co., Tarzana, 
Cal., offers new potentiometer described 
as linear wire-wound resistor of helical 
type specially designed for flight test 
and allied instrumentation work where 
weight, size, and dependability are pri- 
mary. Both five- and ten-turn units are 
available, and units having odd num- 
bers of turns and special resistance 
values can be supplied. Also housings . 
having collet type shaft locks can be 
provided on order. Standard ten-turn 
potentiometer has body length of 1% 
in. and weight of less than 2 oz. Other 
specifications: Rotation, 3,600 deg. plus- 
or-minus 10 deg.; resistance, normal 
tolerance plus-or-minus 5% (values up 
to 6,000 ohms per turn can be supplied) ; 
linearity, better than 5%; and power 
rating, 1.5w. at 55 deg. C—AVIATION, 
Nov., ’46. 


TOG MG: o6.c06o eeciee evden cue 16 


Consisting of interchangeable tools 
carried in hollow Celanese plastic han- 
dles, new “Hallowell” tool kits are made 
by Standard Pressed Steel Co., Jenkin- 





AVIATION READER'S SERVICE 


town, Pa. Seven kits contain 50 tools, 
and three kits have swivel bit-chucks, 
which give five different driving or 
wrenching positions. Applicable kits are 
made up as follows: Socket screw kit, in 
two handle sizes with a swivel bit- 
chuck, containing keys for driving 
socket set, cap, Phillips, and slotted 
head screws; and socket wrench kit 
(illustrated), in two handle sizes, with 
swivel bit-chuck, containing 6 and 12 
point box sockets from No. 4 up to and 
including % in—AVIATION, Nov., ’46. 


Color Code Guide ............ ootl 


For radio and electronic type resistors, 
new RMA-JAN color code guide is 
marketed by Allied Radio Corp., Chi- 
cago. Three rotary disks are provided 
for setting code colors and correspond- 
ing resistance values, which are brought 
into line automatically. Included are 
data covering resistance tolerances and 
complete listing of RMA-JAN 10% re- 
sistor stock values.—AVIATION, Nov., 
"46. 


Information Tips 


ENGINEERING DATA 


Ball Bearings ........sseeeee% asncte 


Series of three books issued by New 
Departure Div., General Motors Corp., 
Bristol, Conn., cover principle bearing 
types, fundamentals of mounting prac- 
tice, description of shaft and housing de- 
signs, and details of lubrication for all 
+ tae conditions.—AVIATION, Nov., 
’ 


Non-Metallic Materials ........ enone 


Bulletin No. GF 38 from Continental 
Diamond Fiber Co., Newark, N. J., gives 
engineering and techrical data on non- 
metallic materials, including Diamond, 
Dilecto, Vulcoid, Celeron, Micabond, and 
Dilectene.—AVIATION, Nov., ’46. 


Metal Protection ...........+.. oocee 
American Chemical Paint Co., Ambler, 
Pa., has issued Data Sheet No. 7-16-100 
on rust proofing process for aluminum 
and its alloys, and Sheet No. P-100-21 on 
rust proofing chemicals, protective coat- 
(Continued on page 1381) 
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Please send me additional information on 
items indicated (write number in circle) 
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Please send me additional information on 
items indicated (write number in circle) 
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Ve ..CUT-TO THE 


PRECISION OF METAL! 



























Die-cutting of felt parts is a precision 
job at Booth... often to tolerances 
usually associated only with metal. 
Every order, big or little, is given 
interested and immediate attention. 
You receive only precision-cut felts of 
uniform quality and stamina. We in- 
vite your test of Booth Felt Economy, 
* 


APPLICATION CHART AND 
SAMPLE KIT... contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (Ne 
sales follow-up.) 


THE BOOTH FELT COMPANY 


482 19th Street Brooklyn 15, N. Y. 
745 Sherman Street Chicago 5, IL. 
2318 





oth 


TRAOE mARK 


PRECISION CUT 
FELT PARTS 






When History 
Repeats Itself..... COVERED WAGONS will FLY 
to Sutter’s Creek 

















gold-seekers spent months making the tortuous trip 
across the country to Sutter’s Creek. Rumbling 
along in creaking Conestoga wagons, progress was 
mighty slow, particularly over the rugged Rockies. 
Next time, powerful Fairchild Packets, capable of 
transporting tons through the air at 200 mile-an- 
hour speed, will be ready to whisk men and equip- 
ment to the scene of the fabulous Gold Rush in a 
mere matter of hours. 

The remarkable progress already made by the air 


THE OHIO SEAMLESS TUBE COMPANY (7M) 
| TO 


SALES OFFICES: Chicago 6, Illinois, Civic Opera Bldg., 20 North Wacker Dr.; Cleveland 14, Ohio, 1328 ‘cag 























freight industry is a tribute to the designers of 
American cargo-carrying aircraft. Flying tons of 
merchandise swiftly and safely calls for aircraft de- 
signed for minimum weight and maximum strength, 
advantages inherent in OSTUCO Steel Tubing. 
Through experienced craftsmanship and rigid ad- 
herence to quality standards of production, The 
Ohio Seamless Tube Company has helped solve 


many perplexing design and structural problems 


for the aviation industry, Expert research and ad- 
vanced methods of manufacture assure the con- 


tinuance of this important service in the future. 


Piz 
0. 
36 


Citizens’ Bldg.; Detroit 2, Michigan, 2857 E. Grand Blvd.; Houston 2, Texas, 927 A M & M Blidg.; Los WT 
Angeles, Calif.; Suite 200-170 So. Beverly Drive, Beverly Hills, California; Moline, Illinois, 225 Fifth Avenue 


Bidg.; New York 17, New York, 70 East 45th Street: Philadelphia 9, Pa., 123 S. Broad St.; St. Louis 6, 
Missouri, 1230 North Main St.; Seattle, Washington, 1911 Smith Tower; Syracuse, New York, 501 Roberts 
Ave.; Tulsa 3, Oklahoma, Refining Engine & Equipment Co., 604 Ten E. 4th St. Bldg. 


® Canadian representative: Railway & Power Engineering Corp., Ltd. Hamilton, Montreal, Noranda, North 


Bay, “onto, Vancouver, Windsor and Winnipeg. 


Plant and Main Office 
SHELBY, OHIO 
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MANUFACTURERS OF SEAMLESS AND ELECTRIC-WELD STEEL TUBING 
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The Collins 51H-3 aircraft radio receiver provides 
reliable reception within the range of 1.5 mc to 18.5 
mc. Ten Autotune controlled channels can be preset 
to any ten desired frequencies. Individual channels 
can then be selected by means of a tap switch—the 
Autotune system automatically resets all variable 
tuning controls to the wanted frequency. 

Thorough engineering of every detail has resulted 
in outstanding performance with a minimum of at- 
tention. Among its many desirable features, the 
51H-3 has automatic volume control, automatic 
noise limiter, and automatic tuning—the operator 
merely selects the frequency and listens. Remote 
control is incorporated for operating convenience. 


IN RADIO COMMUNICATIONS, IT'S . . . | 


Self-contained calibrating facilities enable the op- 
erator to preset the channels to the precise frequen- 
cies desired. No calibration manuals or external 
signals are needed. The overall stability, under the 
wide operating conditions allowed, is within 0.04% 
of any operating frequency. Selectivity and sensi- 
tivity are of a very high order. 

All parts are quickly and easily reached. A single 
1 ATR unit cabinet contains the receiver and dyna- 
motor power supply. Overall weight, including 
shockmounts, is 44 pounds. A 26 volt d-c power 
source is required. 
We will be pleased to send you complete details. 


os 























COLLINS RADIO COMPANY, Cedar Rapids, lowa 


11 West 42nd Street, New York 18, N. Y. 








\ _4 


458 South Spring Street, Los Angeles 13, California 
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LARGER PROFITS...LOWER SALES COSTS...BETTER CUSTOMERS 


New Bellanca “Cruisair” . . 


. 150 H.P., 4-place model. Factory-equipped with an Aeromatic, it does 169 M.P.H. 


when you sell AEROMATIC PROPELLERS 


SHOW PRIVATE FLIERS HOW THEY IMPROVE TAKE-OFF, CLIMBING, CRUISING, LANDING 


That’s right! The Aeromatic Automatic Variable Pitch 
Propeller is loaded with advantages . . . both for you 
and your customers! 


For You . . . it means sizable profits .. . built on the big 
improvement Aeromatics make in light plane efficiency. 
It means lower sales costs . . . because Aeromatic’s basic 
features are easier to demonstrate, simpler to sell than 
most high Quality Equipment. It means building better 
customers . . . because Aeromatic owners get more fun 
out of flying .. . fly more... buy more of your other 
goods and services. And they’re enthusiastic about 
“selling” their friends on the advantages of owning an 
Aeromatic! 


For Your Customers .. . it means up to 33% shorter 
take-off runs ... up to 25% faster climbing . . .top 
cruising performance on minimum fuel consumption... 
long, flat glides for safe landing with a quick pick-up 
if the pilot overshoots his field. All without any extra 


controls or gadgets. The Aeromatic is the only fully 
automatic variable pitch propeller. It varies its own 
pitch in response to natural forces . . . utilizes full engine 
power at rated speeds . . . insures maximum perform- 
ance under all flight conditions. 


Write today to your distributor or manufacturer. Send 
them this profits-plus-performance story. Find out 
whether Aeromatic Propellers can be made standard or 
optional equipment on the planes you sell . . . to boost 
the value of every sale you make: Aeromatic, 641 Scott 
Street, Baltimore 3, Maryland. 


Aeromatic propellers are also 
factory equipment on: if 
Globe Swifts . . North American Navions . . Johnson Rockets i 


Aeromaster Adjustable Pitch 
Propellers .. Republic Seabees 


THE PROPELLER WITH A BRAIN FOR EVERYMAN’S PLANE 
Air-controlled automatic propeller 
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ahead of time, this mod- 
ern craftsman knows 
“Any Reed & Prince 
driver fits any size or style 
Reed & Prince Recessed 
Head screw or bolt.” He’s 


a 





























always “A HEAD of the 
Times!” 








MFG. CO. 


WORCESTER, MASS. CHICAGO, TIL— 


Write us about your fastening 
problems TODAY! 





BEHIND 


-THE TIMES ¢ 


between his work and 
the right driver — this 
unlucky workman takes 
plenty of punishment. 
and is always “behind 
the times” on the job! 












































AVIATION, November, 1946 





15 


*T’ve used Berryloid ever since I learned how 
to use a spray gun, and I’ve found the same 
uniform, dependable quality all the time. 
Berryloid is ‘tops’ with me!” 


Ask for FREE 
Manual 


Contains helpful, practi- 
cal information on 
Berryloid materials and 
systems. Write for your 
free copy. 


BERRYLOID 
is “Tops 
with me!” 


Refinishers, the country over, all say the same 
thing. For more than 30 years Berryloid has 
been the leading line of aircraft finishes— 


preferred alike by plane builders, refinishing 


shops and owners. 


Recent expansion in our distribution makes it 
easier than ever to get these popular materials 


quickly, wherever you are. 


Ask Air Associates or your distributor or write 
us for any further information you need. 


RRY BROTHERS 


Paints: Varnishes:Enamels-Lacque 
Detroit 7, Mich. Walkerville, Ont. 


BOSTON * JERSEY CITY * CINCINNATI* CHICAGO ¢ ST. LOUIS 
INGLEWOOD, CALIF. - MONTREAL * WINNIPEG : TORONTO 


BERRYLOID 


Aircraft Finishes 
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h Handhook on Welding Aluminum 


, Are you welding aluminum now? Do you 
plan to weld aluminum in the future? 
If so, this book is for you! 





































WELDING ALUMINUM H™: a new up-to-the-minute book, “Welding Aluminum,” 
that presents a concise, authoritative discussion of prob- 
lems dealing with welding aluminum and aluminum alloys. 
Many new war-developed applications are described. Under 
a single cover, in handy usable form, you will find detailed 
information on 11 aluminum welding processes, from edge 
preparation to finishing, a comprehensive discussion of alu- 
minum alloys and tempers, and helpful tables on proper- 
ties, gauges, sizes, and strengths. 





“Welding Aluminum” is clearly illustrated with 44 in- 
teresting photographs and graphs of welding operations. If 
you work with aluminum, you'll find “Welding Alumi- 

num”, prepared by the technical staff of the Reynolds 

Metals Company, an invaluable reference book. 

How do you get your copy? Simply fill out the coupon 
on this page and mail with your check or money order for 
one dollar, to cover the cost of printing and mailing, to 

Reynolds Metals Company, 2500 South Third Street, 

Louisville I, Kentucky. 


eerscy soe 

















83 PAGES packed with accurate up-to-the- 
minute facts, figures, and photographs—about 


GAS WELDING Carbon-Arc Welding 
Edge Preparation Atomic-Hydrogen Arc Welding 
Cleaning and Preheating Inert-Gas-Shielded Welding 
Welding Flame RESISTANCE WELDING 
Welding Rods Spot Welding 
Welding Fluxes Seam Welding 
Heat-Treatable Alloys Flash Welding 
Aluminum Castings BRAZING ALUMINUM 

ARC WELDING Furnace 
Metal-Are Welding Torch 


SOLDERING ALUMINUM 


















































One of the handiest calculating devices ever 
developed ... simple... accurate . . . fast. Cal- 
culates weights of aluminum, magnesium, 
steel, brass, copper, and nickel. Only $.50. 
(Check space in coupon.) 


( ) Please send me a Reynolds Aluminum Alloy Selector. I enclose $1.00. 
( ) Please send me a Reynolds Weight Calculator. I enclose 50 cents. 
PLEASE PRINT OR TYPE CAREFULLY 


r 
ALLOY SELECTOR i 
Just two settings to place at your fingertips the = — Pani wacouines REYNOLDS 
mechanical properties, chemical composition, i heel treet ae 
physical constants, thermal treatments, and | ouisville 1, Kentucky 
specification numbers of 18 aluminum alloys. g«~Please send me “Welding Aluminum.” I enclose $1.00 
Price $1.00. (Check space in coupon.) t (check or money order) to cover the cost of printing 
and mailing. 
4 
I NAME 
E TITLE 
COMPANY 
ae ADDRESS 
METALS WEIGHT CALCULATOR t eter 
g CITY ZONE STATE 
§ 
ae 
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They fly 
the air lane of 


On many a famous-name plane, you'll find 
Kidde carbon dioxide extinguishing systems on 
guard against engine fires. {| Kidde 
systems are standard equipment on the 
production models of these outstanding aircraft 
types: BEEcH Mopet 18, Benprx MopeE.L 
"J" HELICOPTER, BOEING 377 (STRATOCRUISER), 
Conso.ipaTep 240, Douctas DC-, and the 
Martin 202. {In addition, you will 
find Kidde systems on the experimental 
models of many other new, fast, high- 
altitude planes. {| Convincing 
evidence that the leading plane 
manufacturers prefer Kidde! 


The word “Kidde” and the Kidde sea) are 
trade-marks of Walter Kidde & Company, Inc. 


Oe ements 


Street, Belleville 9, New Jersey 


: _ Kidde 
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For conversions...maintenance...service... USE 






C-47 C-54 





Beer 


Only Douglas 
Approved Service Centers 
are equipped with 
Douglas Data 
and “Know-how” 


To provide the operators of Douglas transport aircraft 
with reliable sources of conversion and overhaul work 
at reasonable cost, Douglas has designated throughout 
the world a number of conveniently located organiza- 
tions known as Douglas Authorized Conversion Cen- 
ters. And, as a necessary following service, providing 
quality routine maintenance and repairs, Douglas has 
also appointed Douglas Approved Service Centers. 

Only these authorized centers have access to Doug- 
las field and factory technical assistance, quality con- 
trol methods, and a direct pipeline to the latest Douglas 
information vital in making top quality conversions 
and repairs. 

Write: Service Manager, Douglas Aircraft Company, 


_ AUTHORIZE 







CENTERS 





| 


— FB» cmd 
Lire rs Se 





Inc., 3000 Ocean Park Boulevard, Santa Monica, Califor- 
nia, for name of Douglas Authorized Conversion Cen- 
ter or Douglas Approved Service Center nearest you. 

SPARE PARTS WARRANTY POLICY. This company’s 
standard warranty policy as applicable to new spare 
parts will be extended only to parts manufactured by 
the Douglas Aircraft Company. Such warranty applies 
whether the parts are supplied directly by Douglas, 
obtained from Government sources and supplied 
through Douglas in accordance with the War Assets 
Administration agency agreement, or procured by the 
ultimate consumer through authorized dealers or 
agents of Douglas. Warranty adjustments, in all cases, 
will be handled through the procurement source. 


For more complete information, write: 
DOUGLAS AIRCRAFT COMPANY, INC., SANTA MONICA, CALIFORNIA 
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FOR GOOD LOOKS THAT COMMAND ATTENTION—IT’S UNIFORMS OF 


‘} Look For This Label 
In Your Uniforms 
and Work Clothes! 


Smarr APPEARANCE is an asset in any business. That’s 
why it’s wise to specify Reeves Army Twill for uniforms 
and work clothes that always look their best. Their 
high tensile strength assures rugged wearability. Vat 
dyed colors are fast to sun, water and perspiration. 
Sanforized Shrunk’, they retain their smart tailoring— 
even after repeated washings. Remember—over 90 mil- 
lion yards of this same cotton fabric helped equip 
America’s fighting forces—exceeding Government spe- 
cifications under the toughest combat conditions. 


*Residual shrinkage less than 1% 


THE REEVES FABRIC GROUP INCLUDES : 


Reeves Army Twill * Glengarrie Poplin 
Reeveking Gabardine ° Byrd Cloth 
Marine Herringbone * Mountain Cloth 
Warrior Twill * Pima King Broadcloth 


MADE OF FINE COTTONS 
REEVES BROTHERS, INC. 
54 WORTH STREET, NEW YORK 13, N. Y. 


REPRESENTATIVES IN Atlanta * Boston * Chicago * Dallas * Los Angeles * Philadelphia * St. Louis * Montreal * Toronts 
20 AVIATION, November, 1946 





ANY AIRPORT LOOKS 
GOOD IN A FORCED 
LANDING, BUT... 


AVIATION; November, 1946 


At your airport or airpark you want planes to land, not 
just because they are forced to do so, but because their 
pilots and passengers want to enjoy the benefits of your 
facilities and accommodations. | 

It is yet hard to get the kind of modern facilities which 
will attract traffic in the future as more and more airports 
and airparks spring up to offer competition. However, 
waiting a little longer for your Butler-Built radial hangars 
and administration buildings will forstall future competi- 
tion. Why? Simply because the advanced engineering and 
design of Butler-Built hangars and administration buildings 
dates them far ahead into the future. 

Shortage of materials is the only reason why you can- 
not install today the buildings which will be the class of 
the airfields tomorrow. We hope they will be coming off 
the production lines in tifne to help take part in the spring 
clean-up of your airport. 


BUTLER®BUILT 


Reg. U-S. Pat. Off 


STEEL HANGARS e STEEL BUILDINGS e REFUELING UNITS 
BUTLER MANUFACTURING COMPANY 


Factories: Kans~s City, Galesburg, Minneapolis 
Sales Offices: 7406 Castern Ave., Kansas City, Mo. 
906 Sixth Ave., S. E. Minneapolis, Minn. 





Once Again... Paw AMERICAN Pioneer; 


Here’s the kind of long-range, high-speed, 
nonstop service that America is looking fo 


JR New york 


SAN FRANCISCO. 


Think what flying times like these will mean to you —for business, for pleasure! 


EAST-BOUND WEST-BOUND NORTH— SOUTH 


Pacific Coast Because of the 3 hours’ difference between . Chicago 
to New York 5% hours Eastern and Pacific Coast Time, you'll be to New Orleans 
to Baltimore 5 hours able to— to Houston 
to Washington Leave New Yorkafter breakfast—have lunch to Miami 


ne << in Los Angeles, or San Francisco, or Seattle. New York 
~ a * The same will be true, West-bound, of Bos- 


ton, Philadelphia, Baltimore, Washington, 


Gulf Coast Detroit, or Chicago. 
to New York 


to Baltimore 
to Philadelphia 
to Boston.......... 3% hours : 


AVIATION, November, 1946 





for 


rs 
rs 
rs 


Vi WORLD AIRWAYS 





New, million-dollar Clippers to offer new 
luxury comfort at Pursuit-Plane Speeds... 
nonstop Coast to Coast, border to border 


You who travel by air know how 
much faster you can reach distant 
destinations today than you could 
just a few years ago. 


Yet even with the fine equipment 


| -offered by the airlines of 1946, today’s 


demand for still faster, nonstop trans- 
continental schedules direct to the Coast 
cannot be met. 


Pan American, the pioneer U. S. air- 


line in long-range flying development, 
has been taking practical steps for some 
time to meet this demand. 


Next year, assuming that authorization 
is obtained from the Civil Aeronautics 
Board, Pan American will put into oper- 
ation an entirely new kind of Clipper 
which will offer nonstop, Coast-to-Coast 
flights at Pursuit-Plane Speeds! Other 
high-speed, long-range schedules will be 
offered too (please note map below). 


TO EUROPE 


. aa 
Son Francisco aaase” 
aee 
- aoe 


los Angeles 


TO HONOLULU, 
the ORIENT, 

the CENTRAL ond 
SOUTH PACHFIC 


- 
oo" 
of 
oa 


TO BERMUDA 
and AFRICA 


TO LATIN AMERICA 





This map shows, greatly simplified, the integrated plan for providing nonstop service be- 
tween the cities which Pan American’s overseas organization is already authorized to serve. 
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The “Clipper Rainbow” (shown above) 
and her sister ships, will be the fastest 
planes ever to offer commercial flights - 
... faster by more than 100 miles per 
hour than any transport plane in service 
today. They will be comfortable, too, 
with roomy, luxurious interiors, sound- 
proofed, and air-conditioned to provide 
living-room*comfort at high altitudes. 


Pan American first to offer these planes 


Nine years before any other U. S. air~ 
line, Pan American bought and operated 
four-engined planes. Again, foreseeing 
the need for still better equipment in the 
postwar era Pan American was the first 
to place orders for planes of this type... 
and will be the first to receive them. 

Surprisingly enough, the cost of this 
pursuit-plane-speed type of air travel 
will be actually lower than present 
Coast-to-Coast and other domestic fares. 


* * * 
A PIONEER COMES HOME! 


In line with the Government’s postwar pol- 
icy which permitted U.S. domestic airlines 
to operate abroad and which would permit 
the pioneer overseas system to operate do- 
mestically, Pan American ordered revolu- 
tionary aircraft never before available. Thus 
Pan American will be able to provide high- 
speed, nonstop service between distant cities 
within the United States. This map shows 
the proposed routes which will bring to the 
domestic field the “know-how,” the trained 
personnel, and the competitive spirit which 
has helped Pan American win first place for 
America in the international field. 






The System of the 
ying Ciippers 


WHEN You RECONDITION AIRCRAFT... 


e 
o 
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° 


f ; SHEAR — 


Dynafocal Engine 


MOUNTINGS 


: ) ee RL-35 
ASSEMBLY : . . = ASSEMBLY 
| Consists of : 09 SS | Consists of 
eight MR-26-SA nine RL-35-SA 


sub-assemblies sub-assemblies 


For LOCKHEED “CONSTELLATION” 
Using Wright R-3350 A & B ees memes 


ee@eveveeneeonese”? @eeeereveeceerve ereerere9 eee 


For DOUGLAS DC-4 ( C-84) 
Using Pratt & weeny R-2000 Series Engines 


e@eeeveeeesee eee e@evreeeeeeooeo eee 


@eeeeesgeaeseeoeece eeeove 


MR-36 and MR-36F : = LORD 
ASSEMBLIES: zs ENGINE MOUNTINGS 
| Consists of : _ FOR DC-3 (C-47 ) 
six MR-36-SA or MR-36F-SA| ° ee 
sub-assemblies . 


For CURTISS CW-20 ( C-46) :  J-1202-1 Bonded Rubber Tube Form Mounting ( 8 per plane ) 
:  J-1789-1 Bonded Rubber Insert ( 16 per plane ) 


FAIRCHILD “PACKET” (C-82) 
MARTIN 202 :  SK-1292-1 Bonded Rubber Sandwich ( 32 per plane ) 
DOUGLAS DC-6 (C-112) : Using Pratt & Whitney R-1830 Series Engines 


Using Pratt & Whitney R-2800 A & B Series Engines, use MR-36 
Pratt & Whitney R-2800 C Series Engines, use MR-36F 


@eeeeeeoeeseeeeee @eeeeeeeeveeeeeeeeeeeeeeeeeeeeeeeee eeee 


Individual Component parts for each of the above Dynafocal Assemblies 
are available for your maintenance and overhaul work. 
WRITE FOR PARTS LIST 


tt TAKES BONDED RUBBER Ze Seer 10 ABSORB VIBRATION 
Every genuine Lord Mounting 


pore tte eer ng LORD MANUFACTURING COMPANY 
raised letters on the forgings. ERIE, PENNSYLVANIA 


Originators of Shear Type Bonded Rubber Mountings 
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SNAP-ON WRENCHES... . INDUSTRY'S STANDARD FOR PRODUCTION, ASSEMBLY, MAINTENANCE | 


Ww 


Modern s 
Your Wrench “_ 


ae 


nrnanesossesepnsesseee, sa is 
SEAS ed GS 4 C8 fi IE 





*e: 


In every phase of production and mainte- 
nance nut turning operations frequently offer 
unsuspected opportunities to cut costs, improve 
precision and promote safety. Ordinary wrench 
equipment does not measure up to aviation’s re- 
quirements for speed, flexibility, accuracy. For every 
nut-turning job there is an engineered Snap-on wrench 
unit that will handle the operation faster and easier, 
with utmost accuracy and safety, Check the savings, job 
by job, that can be made with this modern, engineered 
wrench equipment. Write today for the Snap-on catalog. 
SNAP-ON TOOLS CORPORATION, 8020-K 28th Ave- 


nue, Kenosha, Wisconsin, 
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You can depend on “Power 
by Lycoming” to take you 
where you want to go and 
bring you back... safely, 


economically and on time. 


Lycoming Division, Dept. B-8, The Aviation Corporation, Williamsport, Pa. 
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HEIM 
UNIBAL 


SPHERICAL BEARINGS 
















As used in the NEW 
ANCHOR STERISEAL 
MACHINE 


The Anchor Hocking 
Glass Corporation, ‘Lan- 
caster, Ohio, supplies 
the new Anchor Steriseal 
Machine to food packers: 
for high production 
steam vacuum sealing of 
glass containers with 


Anchor AH-N Caps. A 


small, but important part HEIM UNIBAL SPHERICAL BEARINGS 


of this machine is the 



































Heim Unibal Spherical for correction of misalignment 
Bearing used to support 7 : eee 

one end of the Helicoid Developed during the war for exclusive use in airplane 
Timer. construction, the unusual principle used.in making the 








Heim Unibal Spherical Bearing is meeting with enthusi- 
astic approval by American Industry in general. Using 


HEIM only one ball instead of a double row of balls in a race, 
also makes a greater surface supporting area is presented and 
UNIBAL heavier loads can be carried without breakage. Longer 


life at lower initial cost, coupled with the self aligning 
feature of this new type of bearing make it a must for 
today's production needs. 


ROD ENDS 


CATALOG NO. 11 





PLEASE WRITE FOR 


THE HEIM COMPANY 


FAIRFIELD CONNECTICUT 
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Luxurious comfort built into the Mallard 
calls for the ultimate in heating depend- 
ability. Heating systems in the finest modern 
bomes can provide no better indoor comfort. 

This luxurious automatic ‘home comfort” 














heating system is completely cabin thermostat 
controlled. Fresh air is forced by ram pres- 
sure in flight, and by a.blower when the ship 
is at rest through the Janitrol heater which is 
located aft of the baggage compartment. 


Heated air is uniformly distributed 
through under floor ducts to diffusion outlets 
under each seat, also to the windshield for 
de-icing and de-fogging. Ventilating grills 
in passenger cabin discharge air overboard. 


SEMI ILE Ig 


AIRCRAFT HEATER DIVISION + SURFACE COMBUSTION 
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Another great name in Aviation goes to 
Janitrol Combustion Heaters for their new plane : 


HE “Mallard”, high-speed twin engined 
amphibian is Grumman’s newest addition 
to their line of brilliant aircraft. 


Into this new plane, Grumman has engi- 
neered every possible feature to provide the 
utmost in luxurious transportation. 


One of their requirements to assure pas- 
senger comfort under all operating conditions 
called for a flexible and dependable heating 
and ventilating system ... there had-to be 
perfect comfort at all times. Provision is made 
for both automatic heating and ventilation 
when the plane is at rest or in flight. 


From performance records of their famous 
Navy Tigercat and Avenger, Grumman engi- 
neers already knew about the reliability and 
efficiency of Janitrol Whirling Flame Combus- 


tion Heaters. But because the Mallard is a 
de luxe transport plane they decided to check 
with the leading airlines on their experience 
with Janitrols. The airlines were enthusiastic 
—result, Janitrol was selected. 


Just as the Janitrol Whirling Flame proved 
its outstanding advantages in wartime flying, 
today, this combustion principle is demon- 
Strating its many advantages, in compact, com- 
plete heating packages for peace time planes, 
and as part of the air-conditioning systems of 
most of the largest transports. 


Working with the Army and Navy, with 
aircraft manufacturers and airline operators, 
Janitrol engineers have gained more experience 
in answering the many problems of aircraft 
heating, than any other group of men. Their 
services are available to help you. 


Janitrol Whirling Flame Combustion Type 
Heater; 100,000 Btu output per hour, 
compact, light-weight, easily serviced 
and maintained; high alloy steel used 
throughout, spark ignition system. Proved 
performance and dependability in thou- 
sands of military and commercial air- 
craft installations. 


PORATION - TOLEDO 1, OHIO 


AVIATION, November, 1946 





What's this! The helicopter retrieves 
lost golf balls, mixes ice cream, paints 
the barn? No, it can’t take credit for 
all that. But here you do see a new 


kind of flight. The Bell Helicopter is . 


ready now to do a useful, a practical, 
a businesslike job for you. 


A Bell Helicopter rescued fishermen 
from Lake Erie ice when all other 
means had failed. A second prospected 
with swift-winged ease in Canada’s 
almost impassable mineral-rich “bush.” 


SA CCCCOLA 
Co ome + 6 «aie om 


*T. M. REG. U. S. PAT. OFF.& PRINCIPAL FOREIGN COUNTRIES 


30 


all the world’s its stage 


Another wiped out pests at low cost 
per acre. 

On the business scene, the Bell Heli- 
copter can lift mail from the post-office 
roof. Set down a hurried passenger 
exactly where he wants to be. Hover 
where “X” marks the spot of news-in- 
the-making. Inspect far-flung power 
lines. Patrol forest, pipeline, highway. 

There are good reasons why the Bell 
Helicopter can do hundreds of jobs 
like these with time and dollar saving 


facility. It can take off from or land 
in a space hardly larger than the ship 
itself . . . turn on its own axis... fly 
with sure stability at any speed from 
0 to more than 100 mph. And so it 
cruises safely into all the nooks and 
crannies of the air. 


For full facts about The Modern 
Magic Carpet* and Bell-schooled pilots 
to fly these ships, write Helicopter Divi- 
sion, Bell Aircraft Corporation, P. O. 
Box 1, Buffalo 5, New York. 


e Pioneers in jet-propulsion, radio-controlled flight and supersonic aircraft for the Army 


© 1946 B.A.Cc. 


and Navy. Designers and builders of the world’s first commercially licensed helicopter. 
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Needle Bearings 
can Boost Production, too! 








One good way to give your production a lift is to 
simplify design problems and assembly operations 
through the use of Torrington Needle Bearings. 

The compact unit construction of these modern 
anti-friction bearings speeds progress at every stage 
. .. from design to final installation. Needle Bearings 
require only a bore machined to proper dimensions 
for the housing . . . installation is a simple press fit 
operation .. . no retainers or spacers are necessary 
to hold them in position. Thus, there are fewer pro- 
duction and assembly steps, fewer parts to handle 
and control when Needle Bearings are employed. 

Torrington Needle Bearings also help to improve 
product performance. Their high radial capacity and 
compact design saves space and weight, and their 
efficient lubrication means better operation, less 
maintenance, and less time out for servicing or over- 
hauling. So, production is aided in this way too— 
by keeping tools, machinery and handling equip- 
ment on the job. 

Let our engineering department show how you can 
boost both your production and your product’s efficiency 
through these and other Needle Bearing advantages. 
Write for our informative Catalog No. 32. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 






























TORRINGTON NEEDLE BEARINGS 
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~  G-E AIRCRAFT GENERATORS 


. « « RELIABLE POWER SOURCES FOR PLEASURE PLANE OR TRANSPORT 


Diwtlanen | srons 


Used singly, G-E direct-current genera- 
tors satisfy the power needs of the average 
single-engined aircraft. For heavier loads 
on multi-engined aircraft, two or more 
units can be used in parallel with voltage 
regulators. The type P-2 is rated 200 
amperes at 30 volts and is available with 
speed ranges of 4400/8000 rpm or 3000/ 
8000 rpm. Type R-1 is rated 300 amperes 
at 30 volts and is available in speed 
ranges of 4500/8000 rpm and also in 
3000/8000 rpm. Type Q-1 is rated 400 
amperes at 30 volts with a speed range 
of 4100/8000 rpm. All have a ventilating: 
air-pressure dies of 6 in. H,0. | 


AC een canchators 
Light-weight, a-c power sys- 
tems, highly effective at high 
altitudes, are now made pos- 
sible with G-E 400-cycle, con- 
stant-frequency generators. 
Capacities include 40 kva, 
208/120 volts, 6000 rpm, and 20 
kva, 208/120 volts, 8000 rpm. 


pariable frequeny 


hk c GENERATORS 


G.E. makes two basic types 
of variable-frequency a-c gen- 
erators—a unit rated 200 
amperes, 30 volts d-c (10 
amperes, 120 volts a-c) 4400/ 
8000 rpm, and one rated 10 
kva, 208/120 volts (400-800 
cycle a-c) 4000/8000 rpm. 


Gas Tanbine 


STARTER-GENERATORS 
G.E. also designs and builds 
gas-turbine starter-generators 
which deliver 400 amperes at 
30 volts d-c, 3700/7200 rpm. 
As a starter, the unit develops 
330 inch pounds torque at 1500 
rpm, 340 amperes, 20 volts. 
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Big reason why G-E aircraft generators per- 
form consistently well is the overall protection 
we give them against the destructive effects of 
engine vibration. Shielded against a hazard 
which can—and does—shake apart less careful- 
ly designed equipment, these generators provide 
a source of electric power you can always de- 
pend on. They require less maintenance. Their 
useful service life is above average. They add 
an extra margin of safety in aircraft operation. 

Whether you want a single, low-output power 
source for a light plane, or a complex, high- 
output power system for a heavy, multi-engined 
ship, you’ll be interested in the basic, “‘anti- 
vibration”’ features illustrated above. 


Besides minimizing the transmission of 
small but continuous variations in engine 
speed to the armature assembly, the “shock 
absorber” inner shaft acts as a flexible 
coupling between the armature and engine. 
(Careful inspection of shafts by the Magna- 
flux method detects and eliminates those 
with flaws, cracks, or scratches which might 
create harmful stresses.) 

Together, the flexible shaft and the vibra- 
tion damper (mounted on its driving end), 
both exclusive G-E features, form a double 
barrier against harmful vibration in the 
rotating armature. 
*Trade-mark reg. U.S. Pat. Off. 


GENERAL 
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In addition to these primary safeguards, G-E air- 
craft generators are equipped with mounting flanges, 
forged of specially treated steel, to absorb pounding 
engine vibration. Thanks to a unique contour design, 
this flange is able to overcome high fatigue and static 
stresses. 


Electrically Sound , 

Compensated shunt field windings in G-E aircraft 
generators permit transient overloads and sparkless 
commutation over the normal rated load range—an 
important factor in high-altitude operation. Moreover, 
by silver brazing the armature windings to the com- 
mutator and using glass insulation and Formex* wire 
throughout, we have raised the safe temperature ceiling 
for these generators—done it without increasing their 
size or weight. 

Thousands of G-E aircraft generators of all types 
were used in the war under gruelling service conditions. 
That they turned in above-average performance records 
is further evidence of G.E.’s ability to design and 
produce electrical systems and individual components 
for aircraft applications. This valuable experience is 
offered to airframe builders, engine builders, and 
operators who are cordially invited to consult with 
G.E. on any electrical problem. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 
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New equipment gets the right start 
for a long lite— 


when the Gulf Lubrication Fngineer 
is “in the picture’ 


y an th 
4 ® 


il 
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TART your new machines and equipment out 
right—have a Gulf Lubrication Engineer “‘in 
the picture” just as soon as it’s delivered. and extra years of useful life. 

This trained specialist will check over your The helpful counsel of a Gulf Lubrication Engi- 
machines and equipment, then recommend the neer—and the Gulf line of more than 400 quality 
proper oils and greases which will provide anextra lubricants—are available to you in 30 states from 
margin of lubrication efficiency. Maine to New Mexico. Write, wire, or phone your 

You will find that this progressive approach to nearest Gulf office today. 


Gulf Oil Corporation + Gulf Refining Company, Gulf Building, Pittsburgh 30, Pa. 


DIVISION SALES OFFICES: Boston * New York * Philadelphia ¢ Pittsburgh * Atlanta * New Orleans : Houston - Louisville : Toledo 
INDUSTRIAL 


LUBRICATION helps make machines 
produce more at lower cost 
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We call it Practical Engineering — the Curtiss cockpit in- 
stallation is the result of millions of hours of operation 
on multi-engined military aircraft and valuable sugges- 
tions from top-notch airline pilots through many flight 
demonstrations and round-table discussions. 

ALL propeller controls are at one location, designed 
to be “feelable” and in the line of vision—no need to 
hunt for the feathering switch or the reversing button. 

Great care has been taken to make each movement 
natural, controlled by finger-tip pressure. One lever now 
Provides precise RPM setting of all propellers. 

Any or all propellers can be removed from constant 

speed operation by means of the Propeller Selector, to 
check power output when in the air or on the ground. 
Immedi te synchronization is obtained when returned to 
automa:ic control from any RPM or power setting. 
The *ropeller Selector is another practical contribu- 
tion fo: Curtiss—as were these outstanding features: — 
full fea: nering—reversible propellers—hollow steel blades 
“automatic synchronization — unit construction. 
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nified Control 
Makes Flying Easier 
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CURTISS PROPELLERS selected by 


American Airlines System * TWA (Trans World Airline) +» Pan American 
World Airways + Northwest Airlines + SILA (Swedish Intercontinental 
Airlines) + Air France » KNILM (Royal Netherlands Indies’ Airways) 
* KLM (Royal Dutch Airline) + Aer Lingus Eoranta (Irish Air Lines) + 
United Air Lines + BOAC (British Overseas Airways Corporation). 


provide these modern features: 


Simplified controls * Reliable operation, including feathering at any 
altitude -- Automatic synchronization + independent fixed pitch con- 
trol » Reverse thrust for positive braking and ground maneuver- 
ability * Unmatched durability of hollow steel blades. 











: RTISS ELECTRIC 
PROPELLERS 


A PRODUCT OF 


CURTISSYG@Y WRIGHT 


FIRST IN FLIGHT 
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TAPERED ROLLER BEARINGS : 























EDITORIAL 





Export Lethargy Will Lame Us 


HILE WE SIT BACK COMPLACENTLY almost every 

\Y) other major nation in the world has been build- 
ing aviation export markets. Britain leads the 

field, and her position is understandable since foreign 
trade is vital to her economy. Even the Gloster 
Meteor, pride of her jet propelled fighters, is going to 
Sweden and other countries. The French government, 
with its production seriously handicapped by national- 
ized factories, has announced its intention to export 


» aircraft. 


There are some exceptions to the lethargy about 
exports in this country. Douglas has done a brilliant 
job of equipping Australian airlines. Piper will ex- 
port a reasonable percentage of this year’s production. 
And there are a few others. But the overall figures 
(see page 44, Sept. AviaTION) show that we are slip- 
ping far behind. 


The general need for export business is one of the . 


basic requirements of our national economy. But the 
need for aviation exports goes far beyond that im- 
portant consideration. Every foreign order we get 
contributes to the preservation of our production fa- 
cilities. A healthy export business in these times of 
dangerously low levels of military procurement could 


make the difference between a demobilized industry 
and one that could be expanded quickly in the time of 
need. 

Manufacturers who close their eyes to export busi- 
ness in order to give exclusive attention to the domes- 
tic market are making a grave mistake. Its gravity 
is not alleviated by the State Department ban on ex- 
port of combat planes. 

The British are giving away their Meteor because 
they realize one fundamental fact in aviation progress 
—secrecy is more often a sign of weakness than as- 
surance of security. There are of course a few de- 
signs that might properly be kept out of the hands of 
foreign nations. Their selection is not an easy de- 
cision, but it must be made. Yet the only safeguard 
for air superiority is a continuous flow of better and 
better aircraft. No nation has a corner on the best 
brains in any area of science. Only by tireless work 
can we or any nation keep ahead. We can afford to 
let anyone have almost all of our latest combat planes 
—if we are confident in our own minds that we have 
more effective ones coming along not too far behind 
them. <A free export market serves notice on the whole 
world that we possess this confidence. 


G-M-I Assures Guardian Air Power 


ISTORY REPEATS ITSELF as the postwar program 
H for aircraft production unfolds in France. The 
clear lessons of the incompatible mixture of 
private and state-controlled facilities seem to have 
been completely ignored. Once more nationalized air- 
craft plants are dependent upon private manufac- 
turers for components and parts. Standardization is 
practically unknown, and production is painfully slow. 
Long before the war, other nations were quick to 
sense the plight of the French aircraft industry under 
the Popular Front Government. Germany, whose 
plans for aggression hinged so heavily upon air power, 
could not afford the risk of a government-owned air- 
craft manufacturing industry. The valuable testi- 
mony of Dr. Albert Speer indicates how German air- 
craft manufacturing was excepted from the extreme 
totalitarian policy. 
In the present period of labor unrest and industrial 
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strife in this county, the old voices of those who be- 
lieve our aircraft industry should be nationalized may 
be heard at any moment. The answer is the wartime 
record of the industry under private enterprise. 

During the war the pattern of Government-Military- 
Industry cooperation was well perfected. It produced 
the greatest air power the world has ever known. Post- 
war conditions may indicate the desirability of minor 
modification of this formula, but the fundamental 
principles must remain unchanged. To tamper with 
them would be tantamount to inviting another war 
and courting military disaster. 


fits B. Bonit 


EDITOR 
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America's first industry-wide aircraft and component exhibition of 
the postwar era has definite economic functions to perform. Here 


the director of this huge enterprise presents . .. 


The Purposes of 


The National Aircraft Shows 


By CLYDE M. VANDEBURG, Director, National Aircraft Shows 


1918, America’s new-born avia- 

tion industry was all but wiped 
out by contract cancellations and set- 
tlements imposed by an economy- 
minded government. During World 
War I, aircraft manufacturers in this 
country produced more than 16,000 
military planes—a surprising number 
considering that this period is often 
described as the stone age of aeronau- 
tical science. 4 

There is little doubt that if both 
government and industry had: pos- 
sessed sufficient foresight in 1919 and 
1920 many of the tribulations and 
much of the inertia that retarded aero- 
nautical advance during the ensuing 
20 yr. might have been avoided. Fail- 
ure of the government and its military 
services to encourage a new world in- 
dustry which had proved itself in the 
skies over the Western Front in those 
early days had an important bearing 
on the course of international affairs 
right up to World War II. 

Most of the firms that produced the 
planes of the First World War soon 
disappeared or converted to other 
fields; the handful that continued the 
struggle found it heavy going. Al- 
though these pioneering firms had 
plenty of planes to sell, they failed in 
the all-important task of merchandis- 
ing their products. Public enthusiasm 
engendered in 1917-18 was allowed to 
dwindle. It is true that few airports 
existed at the time, yet this need not 
have been an insurmountable ebstacle. 
The automobile industry quickly real- 
ized it would never sell many motor cars 
unless new roads were built. By helping 
to underwrite construction of highways 
the auto manufacturers assured ulti- 
mate acceptance of the automobile as 
a popular mode of transportation. 

End of World War II again finds 


. HORTLY AFTER THE ARMISTICE in 


the American aviation industry at- 
tempting to move forward after the 
debilitating impact of more than $26,- 


000,000,000 of contract cancellations. 


Yet, in contrast with what happened 
at the end of World War I, all the 
major aircraft firms which produced 
planes in the recent war.are still in 
business. Most have introduced new 
military or civil models in the 15 mo. 
since V-J Day. 

Although economy again is the 
watchword in Washington, it seems 
likely that the government will not 
repeat its previous error. Sizeable 
appropriations for expanded research 
in guided missiles, rockets, pilotless 
planes, helicopters, flying wings, and 
long range jet propulsion aircraft seem 
certain of approval. There is no dis- 


position to discount the role of air 


power in any future conflict. 

For its part, the aviation industry 
also has learned the lesson that it can- 
not move ahead without a broad pro- 
gram of merchandising. The industry 
realizes it cannot assume the American 
people will remain airminded simply 
because military air power was a de- 
cisive factor in the Allied victory. 
For the past 5 yr. the airplane has 
been demonstrated as an instrument of 
terrifying destructive power. The job 
now is to prove conclusively that the 
airplane has sufficient utility to pro- 
mote the well-being of all peoples in 
time of peace. 

One of the first specific manifesta- 
tions of this enlightened policy is the 
decision of the aviation industry and 
the military services to give the public 
a close view of the constructive side of 
the airplane of today and tomorrow. 

To achieve this objective manufac- 
turers, airlines, the Army and Navy, 
and various governmental and inde- 
pendent aeronautical organizations, 


will stage two mammoth expositions 
each year at which the beneficial in- 
fluence of aviation can be demonstrated 
to large numbers of people. First of 
these National Aircraft Shows will be 
held.at Cleveland from Nov. 15 to 24, 
the second at Los Angeles next spring. 

These all-embracing expositions, op- 
erated on a strictly non-profit basis and 
bringing together for the first time 
every component in aviation, will go 
far beyond the conception of the or- 
dinary trade show. Merchandising new 
aviation products must involve more 
than the static display of airplanes and 
equipment on the floor of the Exposi- 
tion Hall. The products of aviation 
engineering and science must be por- 
trayed as useful adjuncts to every-day 
living. It is necessary to show specifi- 
cally how they can further commerce 
and industry and at the same time 
serve as the means to air power in time 
of war. 

Glib claims have been made about 
the air consciousness of the American 
public. Yet six out of ten persons have 
never been inside.an airplane. National 
Aircraft Shows will attempt to bring 
the airplane closer to the individual 
through practical demonstration. In 
such demonstrations, there is no place 
for the stunt type of exhibition for, 
while such events undoubtedly’ have 
contributed to aviation progress there 
can be no argument that the industry 
will win many more converts by em- 
phasizing the safety of flying. During 
the Cleveland exposition hundreds of 
people will have the opportunity to 
ride in an airplane for the first time. 
They will see how modern scientific 
equipment operates to eliminate the 
hazards of flight. ; 

This, broadly stated, is the overall 
purpose of National Aircraft Shows. 
Aviation has come of age and the time 
has come to act, rather than talk, about 
the utility, economy, safety, mobility, 
security, and essentiality of aircraft. 
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Design Development 


Of the McDonnell FD-1 Phantom 


By KENDALL PERKINS, Assistont Chief Engineer, McDonnell Aircraft Corp. 


Detailing for the first time the problems—and their solutions—of 
the U. S. Navy's first all-jet plane whose unusual structure points 
up new approcches fo future high-speed military craft. 
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small group of men in the Bureau 
of Aeronautics, U. S. Navy, rec- 
ognized that jet propulsion offered a 


Gfsoatt AFTER PEARL HARBOR, a 


potential means for breaking through- 


the speed limitations imposed by the 
size and drag of piston engines. Pre- 
liminary analytical studies were ac- 
cordingly begun on -the basis of the 
relatively’ meager amount of research 
data which could be found at that 
time. 

As a result of these studies and of 
investigations made by Westinghouse 
Electric Corp., contracts were negoti- 
ated between the Bureau of Aero- 
nautics and Westinghouse calling first 
for design studies and later for the 
construction of a small number of 
turbojet engines for test and experi- 
mental development. These engines 
were to incorporate axial flow multi- 
stage compressors and single-stage 
turbines and were expected to have an 
unusually small frontal area. 

Soon thereafter it became evident 
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that it would be desirable to parallel 
this engine development with an air- 
plane design ineorporating such a jet 
engine. This was to provide a tac- 
tically useful employment of the jet 
principle in a carrier airplane at the 
earliest feasible date. At the begin- 
ning of 1943, therefore, the McDonnell 
Aircraft Corp. was asked to cooperate 











with BuAer in working out a carrier- 
based fighter employing an engine of 
this type. 

This airplane was called the XFD-1 
and became the prototype for the 
phantom. The first engine was then 
in the preliminary layout stage only, 
and it was not until late in 1943 that 
the first reasonably complete engine 
installation drawing became available. 
(This developed into the Westinghouse 
19-B turbojet, analyzed in Jan. 1946 
Aviation.) Throughout the develop- 
ment, the unusually close design coordi- 
nation necessary was maintained be- 
tween BuAer, Westinghouse, and 
MeDonnell. i 


Design Policies 


It was decided at an early stage that 
two fundamental design policies were 
to be followed throughout the develop- 
ment. First, the airplane was to be de- 
signed on a conservative basis in every 
respect, except for the engines and 
other special features dictated by the 
use of these engines. Second, when a 
close decision arose between a design 
which was simple to build, operate, and 
maintain, and one which was more com- 
plicated although somewhat more effi- 
cient on paper, the simple one would 
generally be chosen. 

Conservative design applied to such 
an airplane in 1943 was considered by 
many to be inconsistent with the use of 
jet engines. It was reasoned, perhaps 
naturally, that since the engines were 
new and different the remainder of the 
airplane should be laid out along simi- 
larly advanced lines. The idea of mak- 
ing the airplane tailless, for example, 
was particularly attractive, since this 
avoided the problem of keeping the 
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tail out of the jet blast. A tail first 
configuration was briefly considered for 
the same reason. A prone pilot ar- 
rangement was of interest to reduce 
drag even further and to make higher 
accelerations possible in pull-outs from 
dives. F 

Experience has repeatedly shown, 
however, that design features which 
have not been satisfactorily demon- 
strated on some earlier airplane al- 
ways require a development period 
which may be critically long. Addi- 
tional tunnel testing, laboratory test- 
ing, flight testing, and the changing and 
re-testing generally required often con- 
sume more time than expected. -Prog- 
ress cannot be made without going 
through this painful process where 
necessary, but when an airplane is 
built which incorporates too many in- 
novations there is every likelihood that 
testing and development of the proto- 
type will take so many years and cost 
so much money that when the job is 
finally done it is found that the tactical 
need for the type has changed or that 
for some other reason the airplane has 
become obsolete. 

In many eases it has also been found 
that original specifications, wishfully 
agreed to, cannot be met; or the de- 
velopment proves to take so much 
longer than anticipated that the cus- 
tomer, or the contractor himself, be- 
comes discouraged and the project is 
dropped. In framing this project there 
was little background of experience on 
use of jet engines. Installation of these 
engines also made it necessary to in- 
corporate a number of other features, 
most of which had not previously been 
used, at least on carrier based aircraft. 

In view of these considerations it 
was decided that all other characteris- 
ties of the airplane should be such as 
had been successfully used before. 
This decision has never been regretted. 
This article will discuss only the less 
conventional features, since they should 
be of the greatest interest. 

Design simplicity is an intangible 
factor of considerably more importance 
than is generally realized even by some 
of the best designers. It is usually 
possible to present a convincing argu- 
ment for an extra latch on a control to 
prevent operation at the wrong time, 
or for some more elaborate linkage 
which will improve efficiency of a 
mechanism, or for a more complicated 
truss which should theoretically save 
weight, or some extra switch in the ecir- 
cuit in case several things go wrong in 
the electrical system simultaneously, or 
for another instrument so the pilot will 
have some way of knowing why his en- 
gine quit or is about to quit. 

The arguments against such things 
cannot be conclusive when applied to 
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Fig. 1. First arrangement of Phantom, designed fo utilize jize 91/,-in. turbojet engines. 


a single small item, but when taken 
collectively the elimination of unessen- 
tial complications can make the differ- 
ence between an airplane which is easy 
to build, maintain, and win battles, and 
one which is not. With this in mind it 
was decided to make a particular effort 
to keep the Phantom simple. This is 
believed to be sound general policy for 
any fighter project. 


Military Requirements 


In a more conventional ease it would 
be common practice to begin by tabu- 
lating the required military character- 
istics on the basis of previous attain- 
ments with similar fighters extra- 
polated in the directions where combat 
experience had indicated the greatest 
needs. The designer would then call 
upon previous experience with the ef- 
fects of power loading, wing loading, 
span loading, and drag loading, and 
could soon have a reasonably close first 
approximation of gross weight, wing 
area, engine size, and number of en- 
gines needed. In this case, however, 
military requirements had to depend to 
an unusual degree upon what was 
feasible to accomplish. The gross 
weight, engine size, and number of en- 
gines were yet to be determined. 

The tactical mission first assumed 
was defensive combat air patrol oper- 
ating from a carrier and patrolling at 
15,000 ft. over or near the carrier. The 
problem was to take off, rendezvous 
with other airplanes, climb to altitude, 
patrol over the carrier, attack hostile 
aircraft when necessary, descend, and 
land aboard the carrier. The specific 


fuel consumption was calculated and 
found to be appallingly high judged by 
the usual lb. per hp.-hr. standards, par- 
ticularly when flying at low speeds. 

Everyone was then willing, however, 
to give this new type power plant every 
marginal advantage by assuming a 
minimum time for each phase of the 
tactical problem so as to hold the num- 
ber of gallons of fuel reasonably close 
to customary limits. Later, as the de- 
sign progressed, it was found that ear- 
rying large quantities of fuel was less 
critical than at first believed and the 
requirements were stiffened accord- 
ingly. The airplane is now expected to 
have a combat radius originally thought 
to be possible only with propeller- 
driven fighters. 

It was expected that takeoff would 
be unusually troublesome since at take- 
off speeds the thrust available would 
be less than that available on propel- 
lered fighters. 

Three means for improving takeoff 
were looked upon as possible: First 
was the use of thrust augmentation. 
There are a number of ways to augment 
thrust for short periods (5 to 10 see. 
would be sufficient). The one which 
originally seemed most promising was 
the injection of ammonia, or some other 
combination fuel and refrigerant, into 
the intake in order to make it possible 
to burn more fuel without exceeding 
turbine temperature limits made nec- 
essary by available metals. 

A second method was to employ 
powder rockets (JATO) which were 
just then being developed for combat 
use. 





Fig. 2. Original shape of air inlet. 


A third method, and one which was 
visualized, as only feasible in the event 
that the others failed to work, was the 
use of flush deck catapults. It has 
since turned out that injection of am- 
monia has a number of objectionable 
characteristics, and this method has 
consequently been dropped. The use 
of powder rockets presented a supply 
problem and was found to be expen- 
sive as a regular procedure. Use of 
catapults, however, as a _ standard 
means of providing takeoff assistance 
was found to be not only a feasible 
method, but in some respects superior 
to takeoff without assistance, since it 
makes more of the carrier deck usable 
for spotting airplanes. This method 
was widely used by the U. S. Navy 
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in the Pacific war. In the event that 
the catapults cannot be used, the 
powder rockets may be employed. Even 
this should. seldom be necessary, since 
the takeoff without assistance has 
proved to be as good as the takeoff of 
some of the heavier types of conven- 
tional earrier aircraft. 

Some concern was felt over the abil- 
ity of the engines to accelerate rapidly 
enough to permit a good carrier wave- 
off and to decelerate rapidly enough for 
a good carrier landing. In the case of 
a carrier approach where the pilot has 
slowed down to near the stalling speed 
and at the last moment is waved off 
by the signal officer, it is essential that 
the pilot be able to promptly muster 
enough thrust to safely make a climb- 
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Fig. 3. Final shape of air inlet. 


ing turn without further loss in speed. 
Likewise when the pilot is cleared to 
land and cuts the throttle, it’is neces- 
sary that the thrust drop rapidly to 
avoid any tendency to float over the 
arresting wires. 

It was predicted that approach and 
landing techniques would have to be 
modified to allow for the deficiencies of 
the jet in these respects, but this has 
been found to be less critical than ex- 
pected. The engines have the charac- 
teristic that, although the rpm. change 
is less rapid than with piston engines, 
the thrust itself can be increased or de- 
creased quickly. Recent carrier trials 
with the Phantom have, in fact, been 
fully satisfactory in wave-offs and 
landings. 
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Fig. 4. Wing center section, showing how structure is designed around engines. 
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Fig. 6. Critical Mach number for the filleted 
wing. 

Another fundamental consideration 
was that the airplane should be as small 
as possible and fold into the minimum 
space in order to make it possible to 
spot the greatest number on a given 
deck area. Obviously a carrier with 50 
fighters aboard is more effective than 
one with only 25. It was assumed that 
one pilot and four .50-cal. guns should 
be carried so the airplane was, in one 
sense, designed as the minimum size 
fighter which would satisfactorily carry 
the pilot, guns, and ammunition for 
the required length of time, letting not 
only the gross weight and wing area, 
but the engine thrust as well, fall where 
they might. 


Design Studies 


With these considerations in mind, 
the initial conception was an airplane 
that looked about like Fig. 1. This was 
to employ six engines of 9.5 in. dia. 
providing a static thrust estimated to 
be from 275 to 340 lb. each. At high 
speeds this total thrust was somewhat 
more than was available in other 
fighters in service at that time. By 
stopping two of the six engines and 
operating the remaining four near their 
maximum continuous thrust rating, it 
was hoped that the best cruising 
economy could be achieved. 

It was then assumed that on enter- 
ing combat the airplane should carry 
enough fuel for 45 min. at maximum 
continuous rating and that the indi- 
cated stalling speed in this condition 
should not exceed 70 knots. These as- 
sumptions led to an estimated design 
gross weight of about 6,600 lb. and a 
wing area of 187 sq. ft. This arrange- 
ment had what was then considered 
quite acceptable speed and climb. How- 
ever, when takeoff distance, wave-off 
rate of climb, and cruising efficiency 
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were computed, it was found that the 
thrust loading and wing loading were 
both marginally high. 

The next step was to compare 6-, 8-, 
and 10-engine arrangements having 230 
sq. ft. of wing area. Following this a 
comparison was made between air- 


planes having eight 9.5-in. dia. engines, ~ 


six 11-in. dia. engines, four 13.5-in. dia. 
engines, and two 19-in. dia. engines, all 
arrangements assumed to have the same 
total thrust. The first comparison in- 
dicated that the equivalent of -eight 
9.5-in.. engines combined with the 
larger wing was apparently sufficient 
to meet low speed performance re- 
quirements, such as takeoff distance and 
wave-oft rate of climb and provide a 
comfortable speed margin over pro- 
pellered fighters. 

The second comparison indicated 
that nearly 300 lb. could be saved by 
using two 19-in. dia. engines instead 
of the equivalent eight 9.5-in. engines. 
The weight difference was found pri- 
marily in nacelle structure, firewalls, 


engine mounts, engine accessories, en- 
gine controls, starters, oil coolers, and 
instruments. ~ 

A.number of considerations other 
than. weight also pointed to the desira- 
bility of two engines rather than some 
greater number. Among these the most 
important were simpler control and in- 
strumentation problems from the pilot’s 
standpoint, and simpler structure and 
equipment from the standpoint of de- 
sign, manufacture; and maintenance. 

These considerations were particu- 
larly convincing as applied to a plane 
with folding wings, since a large num- 
ber of engines distributed along the 
wing would have required either that 
fuel lines, engine controls, and instru- 
ment lines pass through the fold joint, 
or that the folded span be undesirably 
large. If any of the engines were 
placed outboard of the fold joint, serv- 
icing of the outboard engines with the 
wings in the folded position would be 
awkward. 

Use of one larger engine (rather 
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Fig. 5. Litt curve for the the filleted wing. 








Fig. 7. Tailpipe location of one of two Westinghouse 19-B turbojets used in McDonnell 


Phantom. 


than two 19-in. dia. engines) was given 
some consideration, but at that time 
such an engine appeared to be too big 
to consider for the initial development 
of a power plant type. Subsequent 
evolution has shown the need for larger 
and still larger engine units, but it is 
believed to have been wise not to have 
begun with a larger size. Comparison 
between one-engine and two-engine ar- 
rangements also provided the follow- 
ing basic advantages of the two engine 
arrangement : 

1. Better Reliability. It is particu- 
larly important to have an engine to 
spare when. new and relatively untried 
power plants are being used. This is 
further emphasized in the case of a 
plane which is to be operated at any 
distance over the ocean. Combat ex- 
perience has amply demonstrated the 
advantage of having more than one en- 
gine for the purpose of getting home 
after a fight. 

2. Cruising Economy. It was cal- 
culated that between 10 and 20% of 
the fuel could be saved by cruising on 
one engine in a two-engine airplane at 
nearly full output rather than by 
cruising at low output in a single- 
engine plane. This saving amounts to 
a considerable reduction in weight 
when such large quantities of fuel are 
involved. 

3. More Efficient Air Inlet. Turbo- 
jets must be supplied with extremely 
large quantities of air. This air must 
be delivered to the compressor inlet 
with a minimum of energy loss to pre- 
vent serious reduction of thrust, par- 
ticularly if full advantage is to be 
taken of the efficiency of axial-flow 
compressors. If an airplane is equipped 
with one such engine in the fuselage, 
the design of an inlet of suitable effi- 
ciency is difficult. The designer is then 
faced with two major alternatives: He 
may take air in at the fuselage nose 
and provide a large smooth duct past 
the cockpit and nose wheel. Such a 
duct occupies considerable space in 
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that portion of the fuselage which is 
generally the most crowded. Result is 
a considerable weight increase because 
of the duct itself and the larger fuse- 
lage required to house the duct. At the 
same time there is an aerodynamic loss 
because of both the long duct and the 
larger fuselage. 

The designer may, on the other hand, 
choose the other alternative and take 
air in on each side of the fuselage, 
but this involves some loss in ram due 
to inducting boundary layer air, curva- 
ture at the inlet, and curvature of the 
ducts, with the result that there may be 
an appreciable thrust loss. This loss 
would be particularly pronounced when 


one engine is located in the center of 
the fuselage. When two engines are 
mounted beside the fuselage practi- 
cally no duct is needed. What duct 
there is can be both short and straight 
and inlet losses are found to be neg- 
ligible. : 

4. More Efficient Jet Outlet. When 
one engine is employed, the outlet must 
be either at the rear of the fuselage, un- 
derneath, or out the sides. The rear 
location has the disadvantage of requir- 
ing a long tail pipe, which is heavy and 
must be insulated or ventilated, and 
which interferes with structure and 
controls. The other possible outlet lo- 
cations cause additional drag, require 
difficult fairing, and are more hazard- 
ous from the standpoint of fires on the 
ground while starting or stopping the 
engines. These conditions can be im- 
proved with two engines, particularly 
if they are located outboard of the 
fuselage, where practically no tail pipe 
extension is needed. 

One objection often raised against 
conventional twin-engine fighters is 
lack of maneuverability, first because 
the total power plant weight is apt to 
be more, and second because this weight 
is generally distributed farther out- 
board. 

With the Phantom, however, such 
objections do not apply, because the 
engines are unusually light and are lo- 
cated inboard. Maneuverability should 
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Fig. 8. Jet temperatures and velocities. 
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be equal to that of a small single-engine 
fighter. 

If a really fair comparison could 
ever be made between the performance 
of a single- and twin-engine jet fighter 
with the same total thrust and with all 
other things equal or equivalent, it is 
believed that the two-engine plane 
would have a very decided advantage. 
If the comparison were made with the 
same engine model, which would per- 
mit twice the total thrust in the two- 
engine fighter, it is felt that the per- 
formance advantage of the two-engine 
arrangement would be even more pro- 
nounced. 

When the Phantom was first being 
designed there was a general feeling 
that, since jet engines were apparently 
a great deal simpler than reciprocating 
engines, and since one size engine could 
presumably be scaled up or down from 
another size, the past practice of de- 
signing planes to fit engines might ad- 
vantageously be reversed and engines 
might be tailored to fit particular air- 
planes. This would be very helpful, 
indeed, to the designers of certain types 
of plenes, particularly where the speci- 
fications call for a craft which must 
have an engine of non-existent size. 

As it has turned out, however, de- 
velopment of new compressor and com- 
bustion chamber sizes is not the simple 
matter it was once assumed, and it now 
appears that for the presént most jet 
airplanes will have to be tailored to fit 
previously developed engines. There is 
‘a good possibility that, as more is 
learned about turbine engine design, it 
may yet be feasible to fit the engine to 
the ‘aircraft. 


Engine Location 


After deciding that two engines 
would be the most satisfactory number, 
there arose the problem of the best par- 
ticular spanwise location. Most obvi- 
ous place was in nacelles mounted on 
the wings in the customary manner. 
Nacelles were laid out at various dis- 
tances from the fuselage, some inboard 
of the landing gear and some outboard. 
None seemed a happy combination in 
view of the objectionable effects which 
a fuselage plus two other bodies have 
on total frontal area, on wing inter- 
ference drag, and on spanwise distribu- 
tion of lift, and also because of the 
large yawing moment with one engine 
inoperative. 

The next most obvious course was 
to put the engines side by side within 
the fuselage. A number of layouts of 
this configuration were made, trying by 
every conceivable means to avoid the 
necessity for long tail pipe extensions 
and either long or curved inlet ducts— 
but no neat solution was found. Fur- 
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Fig. 9. Cutaway view showing engine installation in Phantom. 


thermore, it was found that with the 
engines in the fuselage there was in- 
sufficient fuel space without putting 
tanks in the wings or making the fuse- 
lage abnormally large. In view of the 
amount of fuel required for a jet air- 
plane (which at that time seemed ab- 
normally large), and since unobstructed 
space was required for bullet-sealing 
tanks, it was felt that the fuselage 
could be put to better use to enclose 
fuel than to enclose engines. 


Wing Fillets 


Placement of the engines in wing 
root fillets was only considered after 
the other arrangements had been tried 
and found wanting. Had the engines 
been of much larger diameter, this 
could not have been as neatly done. 
One obvious drawback to this location 
is the cost of building a wing structure 
having double curvature, particularly 
where smooth contours for high speed 
are essential. Another apparent draw- 
back was the possibility that this large 
thickness might give the section a low 
critical Mach number. 

Our company had had experience, 
however, with both these problems as 
applied to somewhat similar enlarged 
fillets on the XP-67 airplane designed 
and built for the AAF. In that case 


the enlarged fuselage fillets had been 
used to provide space for fuel and 
ammunition, which should be located 
near the center of gravity. Large na- 
celle fillets also employed on that plane 
had provided space for engine cooling 
ducts, oil coolers, and intereoolers. Dur- 
ing the development of these fillets and 
the leading edge inlets employed with 
them, a great deal was learned about 
achieving good ram recovery, interfer- 
ence drag, lift distribution, and critical 
Mach number. Experience was also 
gained in design and construction of 
such fillets without undue additional 
cost. 

This expedient of enlarging the wing 
adjacent to the fuselage or nacelle has 
now been employed on several Me- 
Donnell planes. The impression has 
even arisen that our company prefers 
these “McDonnell flying fillets” in the 
same way that Packard prefers its 
distinctive radiator shape. Actually, 
large fillets have not been used either 
as a trademark, or in any belief that 
every plane would be a better craft if 
so equipped. 

A considerable amount of. tunnel 
testing has now been done on a number 
of models with and without wing fillets, 
and the general conclusion is drawn 
that where space is needed near the 


























Fig. 10. Section through engine showing inlet duct and shut-off valve. 
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center of gravity for such things as 
fuel, ammunition, engines, and related 
components, or for landing gear re- 
traction, this space can often (not al- 
ways by any means) be designed for 
less drag and less weight by using an 
enlarged fillet than by the alternative 
means of enlarging the fuselage or 
thickening the wing enough to provide 
the equivalent space. This is often 
true even at very high Mach numbers 
if there is a duct inlet at the leading 
edge and air is entering this inlet at 
the proper velocity ratio. 


The first fillet and air inlet looked 
about like Fig. 2. The airfoil con- 
tours were layed out so that maximum 
thickness—located at 45% chord on 66 
series laminar flow airfoils—swept aft 
from the fuselage outward to the wing 
fold point. (This was done less to im- 
prove compressibility conditions than 
to provide space for structure and en- 
gine accessories where it was most 
needed, but it is believed to be benefi- 
cial.) The contours near the leading 
edge were originally based upon a 
series of NACA-developed airfoils with 
leading edge air inlets. 


Wind tunnel tests were conducted 
at 1/5 scale and particular attention 
was paid to conditions in and around 
the duct inlets. One of the basic re- 
quirements set by the engine manufac- 
turer was that the distribution of 
velocity head around the periphery of 
the inlet to the first compressor stage 
should not vary by more than plus or 
minus 5%. It was found in the tunnel 
that this requirement could not be met 
with the original inlet shape beause 
of a severe lateral flow which devel- 
oped due to the plan-view angularity 
of the upper and lower lips. 


Three other shapes were then tried, 
and one was further developed, in a 
series of tests at NACA laboratories, 
into the present shape as illustrated in 
Fig. 3. This inlet is so shaped that 
there is no local separation at any 
velocity ratio normally encountered. 
The inlet and duct together provide a 
ram recovery in excess of 99% so that 
both inlet and outlet losses are effec- 
tively eliminated with this installation. 


There are several incidental advan- 
tages in employing large wing fillets. 
One is that the additional depth at the 
point of maximum wing bending (as 
illustrated by Fig. 4) materially im- 
proves wing rigidity. A comparison 
between the Phantom wing and an 
equivalent wing with straight taper 
indicates that the tip deflection due to 
a given load is reduced to less than 
half, and that the flutter frequencies 
are improved accordingly. Another in- 
cidental advantage is the additional 
depth which is provided locally for 
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housing landing gear. This may prove 
to be a very real advantage for planes 
with even thinner wings. 


Aerodynamically the large fillets 
have proved to be fully satisfactory. 
Fig. 5 gives a typical lift curve at 
model scale with stall patterns shown 
by tufts. The first stalling occurs at 
the: trailing edge outboard of the en- 
gines and progresses from this point 
gradually forward, outboard, and in- 
board. The area over the engines and 
the area ahead of the ailerons do not 
stall until well past the lift curve peak. 


Critical speed over the fillet is found 
to be better than over the remainder 
of the wing. Fig. 6 gives the variation 
of critical Mach number along the span, 
as revealed by high-speed wind tunnel 
tests conducted by NACA. Test results 
agree with predictions (based on two- 
dimensional data for corresponding 
thicknesses) almost exactly throughout 
the portion of the wing outboard of 
the fillets. 


It will be seen that in the filleted 
area the critical Mach number is ap- 
preciably better than for the basic 
wing. This may be accounted for 
partly by the fact that air is taken in 
at the leading edge, thus effectively 
splitting the one thick wing into two 
aerodynamically thin ones, and partly 
by the fact that there is an effective 
sweepback in this area due to the curv- 
ature of the maximum thickness line 
in plain view. Fact that this portion 
has a very low aspect ratio effectively 
allowing three dimensional airflow, 
may also be helpful in this respect. 

An unexpected advantage arose from 
the fact that the exhaust outlets were 
located near the wing trailing edge 
rather than at the rear end of the 




















Fig. 11. Engine mounting links to provide for 
wing deflection. 


fuselage (as shown in Fig. 7). Flight 
tests revealed that stalling speed was 
improved by approximately 5 knots 
when full power was applied. This 
is an important improvement in per- 
formance during takeoff, either from a 
carrier or from land. It is also advan- 
tageous for a carrier based plane dur- 
ing a landing, in that the aircraft tends 
to settle to the deck more securely when 
the throttle is cut. 


This condition is apparently ex- 
plained by jet-induced acceleration of 
the airflow over the inner portion of 
the wing, even though this area is un- 
stalled with power off. It is understood 
that a similar condition exists in the 
case of the Me-262 (See Oct. and Nov. 
1945 AviaTIon), in which the jet out- 
let is also located near the wing trail- 
ing edge. 


Power Plant Installation 


Engines were located as close to the 
fuselage as was thought to be safe with- 
out permitting the jet to contact the 
fuselage skin. Fig. 8 illustrates the 
temperature and velocity fields behind 
the engine. Although these fields were 
not known at the time and had to be 
estimated, no heating of the fuselage or 
other deleterious effects have been ob- 
served. It is now believed that the 
engines might have been safely placed 
even a little farther inboard. 


The thrustline is so close to the cen- 
terline of the airplane that stopping 
one engine in flight requires but a very 
small rudder tab adjustment. The yaw-: 
ing moment is so small, in fact, that 
the first plane, after a number of pre- 
liminary tests, made its initial hop 
(rising a shortway off the ground) 
before the second engine had been in- 
stalled. This may well be the first time 
that a multi-engine airplane has actu- 
ally got off the ground with only one 


' engine. Twin-engine aircraft are gen- 


erally not controllable on one engine 
near the stalling speed and few, if any, 
can take off on one engine. 


Vertically the engines were located 
somewhat above the original wing 
chord plane—for two reasons. First, 
this made it possible to use a shorter 
main landing gear; and, second, it 
made it possible to keep the lower 
surface of the wing straight in the 
region of the landing flap and thus con- 
siderably simplify the flap structure. 
Longitudinally the engines were placed 
as far forward as the wing beams 
would permit. This was done for the 
purposes of balance even though it 
required that 19 in. extensions would 
be added to engine tail pipes. 

Figs. 9 and 10, illustrating the 
power plant installation, show its un- 
usual simplicity. The engines are sup- 
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ported by the wing structure behind 
the rear beam through four links (as 
illustrated by Fig. 11). The links are 
placed at such an angle that wing de- 
flection cannot carry into the engine 
itself. When the wing bends due to 
up load, the upper beam cap is in com- 
pression, and hence the upper beam 
cap is in compression, and hence the 
upper link attachments move closer to- 
gether, tending to displace the engine 
upward. At the same time the lower 
beam cap is in tension and the lower 
link attachments separate, also tending 
to displace the engine upward. Thus, 


wing bending merely moves the engines . 


vertically by a slight amount. 


The links are designed to resist 
longitudinal loads and thus take mo- 
ments about the vertical and lateral 
axes. Such moments are of consider- 
able magnitude, due largely to gyro- 
seopie effects. In the production ver- 
sion, the engines are removed by 
unbolting the lower member of the rear 
wing beam and dropping the engine 
vertically onto a bomb dolly adapted 
to the purpose. 


A shutoff butterfly valve is provided 
in the inlet duct, as illustrated in Fig. 
10. This valye is normally open. It 
is closed when one engine is shut off 
for cruising to reduce drag otherwise 
involved in windmilling the inopera- 
tive engine. The drag reduction is suffi- 
ciently pronounced so that in flight 
the pilot can see the airspeed indica- 
tion increase or decrease as this valve 
is closed or opened. It is necessary to 
provide against closing this valve when 
the engine is rotating at high speed, 
since this would result in blade stalling 
and would probably damage the com- 
pressor. 


It was expected that it would be 
difficult to cool the engine compart- 
ment, but no trouble materialized from 
this source. As part of the develop- 
ment of the duct inlet to give a uni- 
form velocity head, it had been thought 
best to provide a boundary layer by- 
pass along the inboard edge of the 
inlet to drain off low speed air adja- 
cent to the fuselage. This air was 
merely led into the engine accessory 
compartment and proved to be ade- 
quate for cooling. The cooling air was 
exhausted through the clearance space 
around the engine tailpipe. 

On the ground, the direction of flow 
is reversed since there is then no 
dynamic pressure at the boundary layer 
inlet, but there is, instead, an adequate 
negative static pressure due to the in- 
duction of engine air. It might be ex- 
pected that this reverse flow on the 
ground would tend to heat the acces- 
sory compartment rather than cool it, 
since the air is being drawn past the 
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hot tailpipe first. It is found, how- 
ever, that the air thus brought in re- 
mains sufficiently cool for the purpose. 


The problem of fire prevention was 
given particular consideration by the 
Bureau of Aeronautics and the manu- 
facturer. In the accessory compart- 
ment between front and rear wing 
beams there are a number of lines 
carrying fuel at an unusually high 
pressure, so that a leak would supply 
fuel at a rapid rate. Condition in 
the compartment behind the rear spark, 
where the engine combustion chamber, 
turbine, and tailpipe are located, is 
such that a bullet hole or other leak 
would almost certainly ignite anything 
inflammable, because the pressure in- 
side the engine is greater than the 
pressure outside. 


Problem was therefore primarily one 
of keeping any source of ignition out 
of the forward compartment and keep- 
ing anything inflammable out of the 
rear compartment. The only sources 
of ignition in the forward compartment 
were various electrical accessories, and 
it was necessary to make sure that fire 
could not be started by means of an 
electric spark. As regards the rear 
compartment, the problem in flight 
differs from the problem when stand- 
ing on the ground. 

In flight a fuel or oil leak could 
cause an inflammable mixture in the 
rear compartment, but this wouldn’t 
produce a fire unless there was also a 
puncture or leak in the engine. Such a 
simultaneous occurrence, together with 
a mixture neither too lean nor too rich 
to ignite, is rather remote. If such a 
fire did get started, it could readily 
be stopped by shutting off fuel to that 
engine. 





Fig. 12. Gun installation, which provides unusual accessibility. 


On the ground the fact that the cool- 
ing air flows forward can be expected 
to keep fuel or oil from coming into 
contact with hot gases which might be 
leaking from the rear of the engine. 
It is felt that this installation should 
present less fire hazard than the aver- 
age conventional power plant, because 
the area of portions of the power 
plant vulnerable to gunfire is consid- 
erably less and because the plane can 
be flown, if necessary, on one engine 
with the other shut off. aircraft built 
so far have been equipped with fire 
warning indicators, a CO? fire extin- 
guisher system, and with stainless steel 
firewalls lining the rear compartment— 
although nc occasion has arisen when 
these have been needed. 


Other Design Features 


A tricycle landing gear was clearly 
indicated, in spite of the fact that its 
weight is generally greater and that 
there had been little experience with 
this type for carrier operation. Pref- 
erence for the tricycle undercarriage 
was based on the following reasoning: 


1. It was not known how much the 
hot jet might damage wooden carrier 
decks if allowed to impinge directly 
on the planking during warmup. In 
view of this factor, and also in con- 
sideration of the standpoint of the 
deck crew, it seemed better to’ have 
the engines parallel with the deck when 
the airplane was at rest. 


2. For deck landings, clearance was 
needed between the trailing edge of the 
fully deflected wing flaps and the ar- 
resting wires when the plane comes in 
with the tail well down. In the case of a 
conventional landing gear, where the 
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main wheels are placed ahead of the 
C. G., an appreciably longer gear 
would have been needed to insure this 
clearance. The extra weight of the 
longer main gear would have counter- 
acted any savings in the use of a tail 
wheel. Since there is no propeller clear- 
ance problem, it was found that both 
the nose and main gear shock ab- 
sorbers could be made quite short. 
Struts of such length were needed any- 
way to provide adequate energy ab- 
sorption for smooth carrier landings. 

3. It was felt that the characteristics 
of a tricycle gear (the nose tending to 
drop instead of the tail upon first con- 
tact with the deck) would be particu- 
larly beneficial in carrier operation. 
Aerodynamic bounce with conventional 
gears has caused many planes to miss 
the arresting wires entirely. This, of 
course, is highly undesirable, and this 
consideration alone should be sufficient 
to dictate tricycle gears for carrier air- 
eraft. 

Since the engines are necessarily lo- 
cated behind the ¢.g., the designers of 
all the jet airplanes have been con- 
fronted with the problem of keeping 
e.g. far enough forward, and all such 
aircraft have an unusually long fuse- 
lage nose in consequence. Such a long 
nose is objectionable from the stand- 
point of drag and longitudinal and di- 
rectional stability, but it does have com- 
pensating advantages. One is that it 
makes it possible to place the pilot 
ahead of the wing leading edge, where 


his field of vision is excellent. Another 
is that it provides a place to put the 
guns where the barrels are close to the 
pilot’s line of sight. The combination 
of such a cockpit and gun installation 
made possible with this engine arrange- 
ment is thus very nearly ideal from the 
viewpoint of the combat pilot. 

Unusually good accessibility from 
the ground to the cockpit and to the 
guns is also permitted with this ar- 
rangement. Fig. 12 is a drawing of the 
gun installation with one of the two 
access doors open. A man standing di- 
rectly on the ground can service, bore- 
sight the guns, and replace ammunition 
with a minimum of effort and time. At 
the same time, similar access is pro- 
vided to radio, battery, and other 
equipment, through these same doors. 

Fig. 13 illustrates how the com- 
ponents of the Phantom are broken 
down for production and replacement. 
This is a conventional breakdown, ex- 
cept that the fuselage is divided basi- 
cally into three subassemblies—for- 
ward, center, and rear. The center 
portion is integral with, and is built 
as part of, the wing center section, so 
that the front and rear wing beams 
may carry across the fuselage without 
interruption at hinge joints. This re- 
sults in a worthwhile weight saving 
and a considerably simplified wing 
structure. 

The U. S. Navy has demonstrated 
with the Phantom that a jet plane 
ean perform not only at high speeds, 








where the advantages of Jet power are 
most pronounced, but can also perform 
well at the low speeds required for 
carrier operation. The Phantom is be- 
lieved to represent the first step in a 
new series of naval aircraft to be pow- 
ered with turbine engines and to have 
performance which will surpass our 
most optimistic predictions of a few 
years ago. 

Tactically-useful jet planes have al- 
ready demonstrated maximum speeds 
far beyond the ability of planes hav- 
ing piston engines. Much larger and 
more efficient turbine engines for both 
jet drive and propeller drive are under 
way in the United States and abroad. 
Unlike piston engines, there is no ob- 
vious upper limit to the size or output 
of the turbine engines which it will 
be possible to develop. 

In the aerodynamic design of planes, 
means are being found for breaking 
through the barrier imposed by the 
characteristics of air near the speed of 
sound. We even look forward to tacti- 
cal airplanes which will fly faster than 
sound. Whether the fighter aircraft 
of the future turn out to be flown with 
or without human pilots, it seems evi- 
dent that as long as there is any risk 
of attack by hostile aircraft there will 
be need for fighters having the maxi- 
mum practicable performance. With 
the help of turbine engines, fighters 
with ever increasing performance are 
not only possible but wil] undoubt- 


‘edly. be developed. 








Fig. 13. Breakdown of McDonnell FD-1 Phantom major components. 
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PLANT PRACTICE HIGH LIGHTS 








SET-BACK FORMULA 


(aT+2R) (Tan NO OF degrees )- 6.25.8 


Code: T+#Thickness of moterial 
R= Bend radius 
TAN: Tangent 
8A=8end allowance 
S.B8= Set-back 


Exomple: 





Set-Back Formula 
Gives Precise Results 


e@ Submitted by Leo R. Cole, this set-back for- 
mula enables precision computation to millionth 
of an inch. It has been used by him success- 
fully in his work as sheet metal brake operator 
at McDonnell Aireraft Corp. 








(0.128+ 0500) (TAN of 71°15))- B.A. for 142°30'= S.B. 
(0.628)(2.9459)- 0.69255 = 11574752 
Thus: 2.875 +3.125-1.1574752 = 4.8425248 developed length 
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Simple Operation Plus Safety 
Featured in New Crimping Tool 


e This ingenious device for crimping sheet metal up to 
16-gage at bench or at installation, was perfected by Frank 
Lucarelli, Martin tool designer. 

Most of previous methods required a tool looking some- 
what like an oversize pliers which was literally pufed around 
edge of metal; and with no stationary guide, this did not 
always give satisfactory crimp. Also, procedure was danger- 
ous, since tool could slip off with pulling force required and 
cut operator’s arm. This hazard is entirely eliminated in 
new device. 

The gadget will work equally well on straight-edged metal, 
sheets or pieces curved to any shape, or on inside of blanked- 
out holes. 

Device consists of two round dies—one with projecting 
edge, other rounded to fit—held together by spring tension 
and an adjustable screw for fitting to various metal thick- 
nesses. 

Crank action pulls metal sheet between dies. Held firmly 
against guide, edge of metal is crimped to desired shape. 
Little effort is required, and time saved is at least half com- 
pared with usual hand tool for similar operation. 

For bench work, tool may be clamped in a vise. And by 
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substituting a wheel for handle (with little sacrifice in lever- 
age), device also can be‘used on piece requiring crimping 
after it has been installed in craft, or a new crimp can be 
made on part without resorting to complete removal. 
Rachet wheels may be installed so that there is no slipping, 
because, being small, and handling only thinner sheets of 
metal, gears will not unmesh sufficiently to become separated. 
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Compounding Aircraft Engines 


By W. ©. MECKLEY, Aviotion Div., and L. J. FISCHER, Aircraft Gas Turbine Div., 


General Electric Co. 


A thought-provoking analysis of possibilities of increasing recipro- 
cating engine powers and efficiencies—which indicates "up-and- 
down" engines shouldn't all be relegated to the boneyard. 





HIS ARTICLE WILL DISCUSS some 
new possibilities of what a great 
many people nowadays are eall- 
ing “those old fashioned up and down” 
reciprocating piston engines—those en- 
gines that have been and still are per- 
forming so efficiently and reliably on 
our military and commercial airplanes 
and which have been relegated by many 
to the graveyard in favor of the new 
forms of gas turbine types of power 
plants. 

Important and extensive improve- 
ments in performance and utility will 
still be made with the piston engine 
by the addition of gas turbine elements 
that will keep this type of engine defi- 


-1- Basic engine- 
turbine cycle 


Pressure 


Volume 


nitely in the running with its aircraft 
gas turbine competitor. 
Compounding an exhaust gas turbine 


with a reciprocating piston engine has 

















FIG. 2- Compound engine ae 
(Reciprocating engine with 
geared compounding turbine ) 


- Compounding 
turbine 





long presented intriguing possibilities. 
Just recently, development in this type 
of power plant has reached the stage 
where test data of various combina- 
tions of turbine and piston engines 
have been made available to check 
theoretical studies and to give assur- 
ance to the potentialities of compound- 
ing the piston engine. The general 
curves presented here have been pre- 
pared from analytical studies, but the 
relative magnitudes have been verified 
by test stand data. 

In compounding, the piston engine 
may be thought of as being a topping 
unit for a gas turbine. To explain this 


‘simply, refer to Fig. 1 showing the 


familiar pressure-volume diagram. The 
engine acting through its compression, 
explosion, expansion cycle (a, b, and ¢) 
utilizes effectively its characteristic 
high-pressure, high-temperature opera- 
tion, and expands exhaust gas to tem- 
peratures and pressures for which the 
turbine is well suited. The turbine in 
turn expands these exhaust gases from 
d to e, utilizing energy otherwise 
wasted. 


Utilizing the Power 


1 This power available in the exhaust 
gases can be used through the:turbine 
to drive electrical accessories, gabin 
superchargers or superchargers for the 
engine, as is done in the casé of the 
turbosupercharger. The simplest and 
most. direct way to utilize most com- 


- pletely. this turbine power is to return 


it to the engine crankshaft. It is 
around this simple arrangement 
(shown in Fig. 2) that interest: is cen- 
tered now, and which will be covered 
here. a Ee 

. Three obstacles have prevented 
earlier use of this engine-turbine prin- 
ciple. First, effective compounding re- 
quires the use of engine pressures 
higher than have been thought prac- 
tical’ by engine manufacturers. The 
continually increasing available horse- 


“power with~ increasing engine back 
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pressures can be seen by referring to 
Fig. 3. Adequate engine pressures have 
been approached in airplanes recently 
where turbosuperchargers have been 
used for high altitude operation; these 
lead the way for still higher pressures 
without fear of terrific development 
programs to keep engines running at 
these high back pressures. 

Fig. 4 shows the trend in engine ex- 
haust pressures over a period of years 
as encountered in military applications. 
It is expected that because of the real 
advantage in going to higher pressures 
with the addition of a compounding 
turbine that this trend will continue 
upward. Secondly, close coupling of 
the turbine to the engine results in 
hotter operating temperatures than the 
turbosupercharger has had to with- 
stand, and materials which would with- 
stand these temperatures have only 
recently become available. The most 
critical parts of the turbine, insofar 
as temperature and life are concerned, 
are the turbine wheel and turbine 
buckets. 

Fig. 5 illustrates the relative im- 
provements made in the life of the 
materials suitable for these parts over 
the past years. This curve was plotted 
for a constant exhaust gas temperature, 
but it is reasonable to assume that the 
improved materials will enable com- 
pounding turbine designs to operate at 
higher temperatures with satisfactory 
life. Finally, some added weight and 
complication results fom the fact that 
exhaust manifolds must be made 
stronger and tighter to hold exhaust 
gas leakage to a minimum at the higher 
pressures. 

As noted from Fig. 3, increasing en- 
gine back pressure increases the availa- 
ble power in the exhaust gases. How- 
ever, the bare engine power output 
tends to decrease with increasing back 
pressure. This power loss is small 
within a fairly wide range but increases 
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rapidly at the higher pressures. This 
may be explained by considering that 
when the engine finishes the end of its 
expansion stroke the pressure in the 
cylinder is about 200-in. mercury abso- 
lute. The pressure ratio across the en- 
gine exhaust valve when it is opened, 
considering expansion to about 40-50 
in. mereury absolute turbine inlet 
pressure, is consequently 4-5 to 1, well 
over the critical pressure ratio. The 
pressure downstream of the valve, 
therefore, has no effect on the rate of 
flow through the exhaust valve. 

While slowing down this initial head 
of 200-in. mercury, the engine crank- 
shaft is in the region of bottom dead 
center, and before the engine begins to 
expend work in pumping out the ex- 
haust gases, more than 70% of the 
gases have escaped through the valve. 
The engine, therefore, pumps out one- 
quarter of the total flow utilized by the 
turbine, while three-quarters of the 
turbine flow is obtained at no cost in 
crankshaft power during the exhaust 
blow-down period. This fraction 
changes when back pressures increase 
closer to the critical pressure ratio 
across the exhaust valve and, therefore, 
more engine shaft power is used in 
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supplying the turbine exhaust gas flow. 

The net result is that up to optimum 
pressures the turbine has available a 
gas power that is four or five times as 
great as the crankshaft power taken to 
furnish the higher back pressures. 
With only 60 to 65% turbine efficiencies 
the turbine will recover two or three 
times the crankshaft power expended. 
With the higher turbine shaft efficien- 
cies that now seem practical, this mar- 
gin becomes even greater. 

The turbine power returned to the 
engine in any installation can be in- 
ereased by making the turbine nozzle 
area smaller. A decrease in this area 
causes an increase in the engine back 
pressure and thus some decrease in 
engine power as explained above. The 
turbine area is designed to give an 
optimum back pressure on the engine 
at which the sum of the turbine and 
engine power is a maximum or the en- 
gine specific fuel consumption is a 
minimum. 

Fig. 6 shows the net horsepower, 
engine power, turbine power, and the’ 
required supercharger power of a typi- 
cal compound engine plotted against 
the ratio of engine exhaust pressure to 
the inlet manifold pressure. This shows 
the balance of turbine power increase 
against brake engine power loss and il- 
lustrates the optimum back pressure in 
this case to be about 0.80. Considera- 
tion of valve overlap, spark setting, 
and cooling characteristics tends to 
shift this optimum point slightly, but 
detailed considerations of their effects 
will not be treated here. 

The back pressure to inlet manifold 
pressure ratio for minimum specific 
fuel consumption is somewhat higher 
than that for maximum total shaft 
power output, and ‘from Fig. 7 this 
optimum is seen to be about 1.0. This 
means that it pays for best cruising 
power fuel economy to operate with 
higher relative engine back pressures. 
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Fig. 7 brings out an important char- 
acteristic of the compound engine 
which makes it different from the con- 
ventional reciprocating engine. This 
difference is seen in the location of 
minimum specific fuel consumption on 
the engine operating curve in the com- 
pound engine at the high end of the 
engine cruising power range (or at 
high engine speeds) instead of at the 
low end as in the conventional engine. 
Formerly, engine friction was the de- 
termining factor in locating the mini- 
mum specific fuel consumption point, 
but in the compound engine the tur- 
bine which favors high power and high 
engine speed is of greater influence in 
determining optimum operation than 
engine friction. This factor makes it 
unprofitable to operate the engine much 
below maximum cruising power, which 
helps propeller performance by en- 
abling operation of the propeller at a 
peak efficiency, coinciding with the en- 
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gine’s lowest specific fuel consumption. 
This is not the case on a conventional 
engine where the propeller speed has 
to be reduced markedly from its opti- 
mum to coincide with engine friction. 
In this respect the compound engine 
very closely resembles the propeller 
drive gas turbine. 

The effect of altitude operation on 
compound engine performance is ex- 
tremely favorable. Fig. 8 shows what 
may be expected with a compound en- 
gine equipped with suitable super- 
chargers to hold basic engine ratings 
constant to 30,000 ft. The gas tur- 
bine cycle uses pressure ratio from 
turbine inlet to discharge with a 
profit, as seen in Fig. 9. The continual 
decrease in altitude pressure increases 
the turbine pressure ratio, and thus in- 
creases the turbine power returned to 


the engine crankshaft and improves the 
specific fuel consumption. 

Fig. 10 compares the specific thrust 
in the ratio of lb. thrust/lb. engine wt. 
of the conventional engine and com- 
pound engine. The marked improve- 
ment in the compound engine is self 
evident. Specific thrust is an important 
evaluation of takeoff and climb per- 
formance, and it cannot be neglected 
when overall airplane performance is 
considered. 

In summary, it is believed by the 
authors that the reciprocating aircraft 
engine is on the threshold of an im- 
portant new development— a develop- 
ment which will provide enough mar- 
gin in performance to keep the pure 
gas turbine from completely capturing 
the engine aircraft propulsion field, 
and which will supplant the aircraft 
gas turbine in certain types of aircraft. 

The general data presented here rep- 
resents what is obtainable with equip- 
ment and experience available. It 
should be emphasized that this picture 
is by no means the ultimate to which 
the compound engine can progress. It 
is more nearly true that reciprocating 
engine practice has just recently 
reached a pressure level that enables 
compounding to become practicable. 
As manifold and peak cylinder pres- 
sures continue to rise, compounding 
will magnify at a greater rate the gains 
in thermal efficiency and specific thrust 
that the bare engine experiences. 
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Design Details 


Of Bristol Theseus Turboprop 


Cutaway view of Bristol Theseus turboprop 
with heat exchanger. 






































Use of heat exchanger—said to be first in the aircraft field—brings 
fuel consumption comparable to reciprocating engines in gas tur- 
bine unit created specifically for medium-speed long-range trans- 


ports. ‘ 





range transport craft of 300- 

400-mph. speeds, the Bristol 
Theseus I turboprop is a combination 
nine-stage axial and single-stage cen- 
trifugal compressor unit, said to be the 
first aircraft application utilizing a 
heat exchanger. 

The design target was a unit which 
would give fuel consumption compara- 
ble to that of a piston engine at 300 

‘mph. at 20,000 ft., but one in which 
Stresses had been kept low enough to 
insure long service between overhauls. 

Briefly, the airflow is as follows: 
First through the axial compressor and 


[ee ESPECIALLY for long- 
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then through the centrifugal unit—re- 
sulting in overall compression ratio of 
about 5:1 at 20,000 ft—then through 
the heat exchanger, in which tempera- 
tures are raised by exhaust gases; 
through the combustion chambers to a 
two-stage turbine driving the compres- 
sor; through an independently mounted 
single-stage turbine driving the propel- 
ler; and finally through the hot side of 
the heat exchanger to the exhaust 
nozzle. 

Approximately 80% of the available 
power is used to drive the propeller at 
300 mph. “Speeds of the two turbines,” 
according to the manufacturer, “are 


maintained at a constant ratio by 
means of an ingenious mechanism 
which controls the pitch of the propel- 
ler blades.” 

Two prime reasons dictated use of 
both axial and centrifugal compres- 
sors: First, the centrifugal unit is an 
efficient means of getting the air from 
the small diameter of the axial unit to 
the diameter necessary for the heat ex- 
changer; second, the producers feel 
that “although the axial compressor 
can be made to operate more efficiently 
at higher compression ratios than the 
centrifugal type, the latter has a wider 
operating range.” 

Air enters the unit through an an- 
nular intake just behind the propeller. 
The intake easing is an aluminum al- 
loy casting having inner and outer 
shells connected by eight hollow vanes. 
The inner shell contains propeller re- 
duction gear and accessory drive cas- 
ing, with drive shafts extending later- 
ally to the starter motor (mounted 
outside the outer shell) and downward 











Nine-stage axial flow compressor is used in conjunction with centrifugal unit to give overall 


compression of approximately 5:1. 


to the oil pump and sump, also mounted 
on the outer shell. 

Aluminum alloy compressor casing is 
cast in halves bolted axially and sup- 
porting the intake casing through bolts 
in flanges. The axial section, ‘and part 
of the centrifugal section, of the com- 
pressor casing is double skinned to re- 
lieve the portions of the compressor 
earrying stator blades from propeller 
load stresses. The aft portion of the 
compressor casing forms the front face 
of the centrifugal impeller chamber 
and, with the delivery manifold and 


rear casing, forms the centrifugal stage. | 


The aluminum forging axial com- 
pressor is drum construction, made up 
of three identical sections to simplify 
production and assembly. It is bolted 
to two conical steel shafts, the front 
one being carried by a roller bearing, 
the rear by a ball bearing which also 
supports the compressor turbine. Each 
compressor stage has 69 blades, made 
of aluminum stampings attached to the 
rotor drum by axial serrated slots. The 
centrifugal compressor is machined 
from a solid aluminum forging bolted 
to the axial rotor drum. It has 23 
straight radial vanes, and is double 
shrouded. 

At full throttle the compressor runs 
at 8,200 rpm., delivering 30 Ib./sec. 
air at static sea level conditions, and 
requiring approximately 3,500 hp. 

The delivery manifold is a one-piece 
magnesium casting in which the com- 
pressed air is sent to the two-piece mag- 
nesium casting diffuser vane ring, 
which passes the air to the cold side 
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of the heat exchanger through eight 
transfer pipes spaced around the en- 
gine between combustion chambers. 

Of matrix construction, the heat ex- 
changer consists of hundreds of 
straight tubes set axially to offer the 
least resistance to passage of the hot 
gases. These tubes are arranged in 16 
sets—8 outlet and 8 inlet, each group 
being separated by headers. Going 
through the exchanger the air is first 
headed radially inward, then reversed 
to the outlet headers. 

Weight of the heat exchangers is 





Compressor casing is built in halves which 
bolt together longitudinally. Note how down- 


stream end flares out to form front face of 
centrifugal compressor casing. 


given as approximately 500 lb. The 
unit “requires some several hours flying 
in order to save its own weight in fuel, 
and this factor makes the heat ex- 
changer version of the Theseus essen- 
tially a long-range power plant,” ac- 
cording to Bristol reports. “This does 
not mean, however, that it cannot also 
be used on shorter journeys, since the 
heat exchanger can be omitted, result- 
ing in a power plant having a slightly 
increased fuel consumption but with a 
considerably decreased weight. The 
fuel consumption even without the heat 
exchanger is very much less than that 
of contemporary jet engines and still of 
the same order as for reciprocating en- 
gines of similar power.” 

Sheet metal combustion chambers 
are of standard design, and provision 
is made for entry of cooling air to keep 
temperatures down. 

From the combustion chambers the 
hot gases are delivered to the 48 first- 
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To simplify production and assembly, Bristol 
Theseus axial compressor rotor drum is built 
in three identical sections (one of which is 
shown here) bolted together. Compressor 
blades are attached by Christmas-tree type 
serrations (clearly shown in photo). 


stage nozz!°s through a tangential de- 
livery manifold to the two-stage com- 
pressor and accessory turbine. The 
compressor turbine has a single wheel, 
the two sets of blades being mounted on 
a rim shoulder by Christmas tree ser- 
rated slots. The turbine disk is of 
forged heat-resistant steel with an in- 
tegrally-forged hollow hub which is 
splined to transmit power to the com- 
pressor shaft. Blades are forged from 
precision castings. 

From the compressor turbine, the 
hot gases go through a third row of 
stator blades—also forged from pre- 
cision castings—to the single-stage pro- 
peller-driving turbine, which has a 
maximum speed of 9,000 rpm. The disk 
is a Stayblade forging with an inte- 
grally-forged stub shaft going to the 
rear bearing. The propeller drive shaft 
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Theseus compressor turbine is two-stage unit 
with both stages of blades attached fo same 


disk on rim at shoulder. This compressor 1000 
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runs completely independently of propeller 200Mph. — — 
driving compressor. Static (Jet =8 
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compressor turbine and inside the com- 600 fo 







pressor drum to the 8.4:1 epicyclie re- 
duction gear. 

The turbine casing is made up of 400 
three castings, the third stage casing 0 
also providing support for the propel- 
ler turbine’s rear bearing through eight Chart showing preliminary calculations of propeller power and total effective power vs. 
radial vanes similar to that in the in- altitude under ICAN conditions. 
take casing. 

The Theseus has six main bearings: 
Two carrying the compressor assembly ; 
two for the propeller shaft; and two 
for the propeller turbine and its drive 
shaft. The rear compressor and rear 
turbine bearings are single-row ball : Total effective 
units which also absorb thrust. The or vor ted 
rear compressor bearing also absorbs 
some thrust, but not a great deal since 
the compressor and turbine thrusts are 
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Electrol fuel line check valve contains six parts and requires but 10 
min. machine time. Two 0 rings and spring are purchased parts, 
others are machined from standard bar stock. Assembly is simply 
a bench operation requiring no jigs or fixtures. 





26 Min. 


Master brake cylinder is shown assembled (left); components ex- 
ploded (right). Cylinder reservoir is a drop forging requiring only 
simple machining; other parts require only simple turning or stamp- 


ing operations. Unit is completed in 21 operations in 26 min. 


CARVING COSTS 
IN HYDRAULICS PRODUCTION 





Fred Mall, assembly department foreman, is 
responsible for production time. 
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How Electrol went back to basic design for simplified manufac: 
turing and maintenance—and countered the trend of rising costs. 





mark about the weather, every- 

body talks about the need for 
design and production engineers work- 
ing together, but nobody seems to do 
anything about it. 

In the case of Electrol hydraulic 
units being built for Republie’s Sea- 
bee, however, something has been done. 
Result: Completely new units which, 
in some cases, cost only 25% as much 
as they would have by following con- 
ventional practices. The savings accru- 
ing to the ultimate consumer do not 
necessarily end with initia] cost, though 
—for ease of service and maintenance 
have been as important design con- 
siderations as have production costs. 


[: Mark Twarn’s famous re- 





This philosophy of having design 
and production work closely together 
starts right with the plant. layout— 
the experimental shop is adjacent to 
the engineering department. And the 
design engineer follows each of his new 
designs through every step of fabri 
cation, working right with the produe- 
tion department. Once a unit has 
“gone through the mill” and is in pro- 
duction, a sample goes on the shelf 
alongside the designer’s handbooks to 
serve as a constant reminder when he 
starts work on a similar project. 

A further step—and a highly im- 
portant one—is the use wherever po 
sible of standard parts and _ stock 
sizes. For example in the Seabee lan¢- 
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Main landing gear (without retracting cylinder or gear) has 168 Electrol-designed Seabee landing gear retracting unit has 31 parts, 
parts for two sides, is completed in 108 operations in 5 hr. 24 min, of which 17 are shop-made, time required for 23 operations being 
machine time. Forgings are used where necessary to fit the particular 51 min. Unit at left comprises standard tubing with forging and 
installation, otherwise standard bar and tube stock is used. Resultant stamping welded on; center units are of standard bar stock; forg- 


unit cost savings are reported to be very high. 


ing at right—like other units in photo—has interchangeable bushings. 





Time and Operations on Parts 


No. 
Parts No. Ma- Total 
Assembled Pur- Parts Total chine Assembly Test Total Time 
Part chased Made Parts Oper’ns Oper’ns Oper. Oper. Hr./Min. 

Check valve 3 3 6* 9 1 1 ll 0/10 .2 
Brake on-off valve 5 4 9* 8 1 1 10 0/23 
Brake master cyl. 10 a iz 19 1 1 21 0/26 
Flap cylinder...... 9 9 18* 24 1 1 26 0/41 
Tailwheel cylinder 9 9 18* 24 1 1 26 0/41 
L. G. retracting cyl. 9 12 21* 22 1 1 24 1/01 
Landing gear, R.H. 52 32 84 52 1* 1* 54 2/42 
Landing gear, L.H. 52 32 84 52 1 1 54 2/42 
Retracting mech. 14 17 31 23 = ose 23 0/51 
Powerpak......... 94 60 154* 114 1 1 116 4/12 
256 185 441* 347 9 9 365 13/49 


* Exclusive of plastic caps and seals used to exclude dirt while shipping. 
** Assembled on plane at Republic factory. 


sess eS 


*** Tested after assembly at Republic factory; cylinder tested when made. Victor E. Fletcher, of Electrol’s estimating a 


partment, sets up schedules for shop work. 





ing gear, flap, and tail wheel actuating 
cylinders, approximately 80% of the 
tubing used is of stock size. 

Ih every possible case, parts are de- 
signed for machining without the use 
of costly jigs and fixtures. When such 
fixtures are necessary, however, they 
are built in Electrol’s own shop. 

Assembly time on the Seabee units 
has been kept to a minimum by elim- 
ination of as many bolts as possible. 
In the landing gear, tail wheel, and 
flap actuating cylinders, for example, 
there are none; while the Powerpak— 
comprising reservoir, pump, and selec- 
tor valves—contains only three bolts 
in a total of 154 parts. 

Some of the results of designing. 
with-production are shown in the ac- 
companying table, which gives the time 
and operation on the various parts. 
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41 Min. 


Tail wheel actuating cylinder (assembled at left) requires 26 operations taking 41 min. from 
raw material to completion. Cylinder body is standard tubing, machined inside. Piston rod - 
is standard bar stock, centerless ground. Plugs are standard bar stock turned and tapped. 
Piston head is standard bar stock, simple turned. Cylinder ends are held by snap rings, 
sealed by standard 0 rings. Everything but rod is interchangeable with flap actuating cyl- 
inder, o feature designed-in by Electrol ond Republic engineers working together. 




































New Hydraulic Cylinders 
Meet Rigid Operational Needs. 


By CAPT. H. J. MARX, USNR, Technical Adviser, Mechanical Equipment Branch, BuAer, and 
J. J. MANCUSI, Project Engineer, Hydra-Power Corp. 


Actuating 
shatt 


Housing 


_ To brake 


Hydra-Power's compounding master brake cyl- 
inder 
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Designed to afford top load-feel and emergency follow-up, these 
compounding cylinders—utilizing pilot's effort—are new answer to 
high-energy requirements for hydraulic operation of brakes and 


control surfaces. 





ITH THE ADVENT of high land- 

WV ing speeds and heavy aircraft, 

braking energy requirements 

have been increased to a point where 

the straight master cylinder is inade- 

quate. It is impossible for pilot to ex- 

ert sufficient force on the brake pedals 

to deliver, through a simple master 

cylinder, enough power to the brake to 
effect a stop. 

There have been a few cases where 
pilots have demonstrated ability to ex- 
ert as much as 350 lb. on the pedal, 
but it is generally agreed that maxi- 
mum emergency effort requirement 
should not exceed 200 lb. An effort of 
about 60 lb., with good load feel, is 
desirable for normal operation. 

Thus, it becomes apparent that wider 
use of some form of power braking 
must be made. Factors to be considered 
in design of power brakes include, in 
order of importance: 

1. Ability to deliver and control re- 
quired energy. 

2. Load feel. 

3. Some form of follow-up in event 
of power failure. 

This last detail is handled in conven- 
tional power braking systems by inser- 
tion of an accumulator. Satisfaction of 
Item 1 is a matter of proper valving of 
fluid delivered by the pump, but pro- 
vision for load feel presents more of a 
problem. 

A new unit which handles this prob- 
lem very efficiently, making full use of 


pilot’s effort, is the power operated 
compounding brake master-- cylinder. 
Basie principle of compounding, as suc- 
cessfully used in the automotive in- 
dustry, was first conceived in 1938, and 
has had a sound development and 
thorough testing. Application in-aero- 
nautics has been recognized, and has 
been considered acceptable for use in 
Naval aircraft. 

The unit, as distinguished from other 
power brake valves, is not merely a 
valve, but is a master cylinder utilizing 
a secondary cylinder, within the pri- 
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Fig. 1. Schematic representation of com- 
pounding master cylinder—retracted, or neu- 
tral, position. 
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mary piston, in which are generated 
high pressures required for brake actu- 
ation. Pressure developed in this sec- 
tion becomes a function of force ap- 
plied at the actuating shaft, and is 
translated against rear of the primary 
piston (relatively larger in area than 
that of secondary or booster piston) 
producing a higher force. Into the 
space afforded by forward movement 
of primary piston, is forced system 
hydraulic fluid. Thus, fluid entering 
the secondary cylinder, backed by reac- 
tion of pilot’s effort applied to booster 
piston, drives the primary piston 
against the head of" fluid presented to 
the brake cavity. Energy boost then be- 
comes a matter of relativity of areas. 

Quite simply, the compounding brake 
master cylinder is a device which af- 
fords a mechanical advantage, as does 
the hydraulic press or lever. With a 
lever, travel of the low effort arm is 
such that product of its length and 
foree applied will equal product of the 
length and output of the other arm. 
Then, using a bar so as to obtain an 
advantage of 2:1, end of the low effort 
arm travels twice the distance of the 
other end. 

For a compounding cylinder provid- 
ing the same advantage, this does not 
hold, since the actuating shaft, an- 
alagous to the low effort arm, moves 
approximately the same distance as the 
primary piston. Energy required to do 
the balance of work is drawn from the 
- engine-driven pump. Thus, pilot actu- 
ally contributes half the effort and the 
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TArust tube 
attached to 
primary piston 


Hydra-Power's contro! booster unit. 


hydraulic pump contributes the remain- 
der. 

In any eompound master cylinder, 
pilot furnishes that part of the effort 
representing the low figure in the boost 
ratio of the cylinder. In the application 
cycle, pilot always shares directly in 
the work being done. Load feel is like- 
wise direct, and pedal travel is an im- 
mediate index of amount of fluid forced 
into the brake cavity. This feature 
serves to indicate brake wear, and is a 
factor in load feel sensation. Though 
it is unnecessary for pilot to know the 
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Fig. 2. Power stroke of cylinder, 
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degree of separation of braking mem- 
bers in the wheel, he does associate 
pedal travel with amount of brake ap- 
plication, and often considers it as 
much an, indication of feel as resis- 
tance to pedal movement. 

A compounding master cylinder 
functions as a brake with power off. 
It can be designed to satisfy, without 
power or accumulator, any braking re- 
quirement that could be handled by a 
direct action master cylinder, and, in 
power-on operation, to provide any 
boost ratio. 

Let us assume that a direct action 
cylinder were to be used on an airplane 
having these braking requirements: 

Displacement, 2.00 cu. in., max. 

Stroke, 1.00 in. 

Pressure, 300 psi. max. 

No consideration is given here for 
wear allowance, and, since the example 
is fashioned for convenience, we will 
say that mechanical advantage of the 
pedal linkage is 3:1. Best straight mas- 
ter cylinder design could satisfy these 
needs, but effort required for normal 
brake operation would be fatiguing to 
pilot, for he would have to exert a 
foree of about 200 lb. And control 
would be poor. 

For the conditions specified, a com- 
pounding master cylinder providing a 
3:1 boost will satisfy the requirements 
with an effort of less than 70 lb.—about — 
1/3 that required with a direct action 
cylinder. Thus, pilot is afforded a 
sensitive, smooth-acting brake, demand- 
ing actuating forces he is easily capable 
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Fig. 3. Cylinder return stroke. 


of initiating. He will have perfect 
load feel throughout the braking cycle 
and will experience no sensation of 
power kick-in, as is the case with 
ordinary power brakes. 

Also, the compound cylinder can de- 
liver any ultimate pressure and dis- 
placement available with a power 
brake valve, and deliver, without power 
or an accumulator, the braking energy 
afforded by a straight master eylinder. 
For a given accumulator capacity, 
however, the compound cylinder can be 
emergized a greater number of times 
than an ordinary power brake valve 
used in the same system, because pilot 
not only opens a valve but actually 
takes part in the satisfaction of the 
braking energy requirement. 

In Fig. 1, the compound cylinder is 
shown, schematically, in retracted 
(neutral) position. The sleeve type ex- 
haust valve is open, and the ball check 
metering valve is closed. It is to be 
noted that secondary piston is in no way 
mechanically joined to primary piston, 
in rear of which it operates. Travel of 
secondary piston is limited upwardly 
by the shoulder against which the ex- 
haust valve bears in retracted position, 
and downwardly by shoulder on the 
plunger displaced through it. The 
plunger, located within secondary cy- 
linder, rests on the bottom of this bore, 
providing a medium through which 
direct drive of the primary piston, by 
secondary piston and actuating shaft, 
can be accomplished. Thus, there can 
be relative movement between primary 
and secondary pistons (within limits 
described) and the two must move to- 
gether when either limit of travel of 
secondary piston is reached. 

Movement of actuating shaft (Fig. 
2) results at first (for very short dis- 
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tance) in movement of secondary pis- 
ton, and, since the exhaust valve closes 
(being carried to its seat by initial 
movement of secondary piston, then 
securely seated by pressure, the com- 
pounding effect starts. Since fluid 
behind primary piston no longer has 
egress to reservoir (because of exhaust 
valve closure), fluid displaced in mov- 
ing secondary piston the distance from 
point at which exhaust valve closes to 
point at which metering valve makes 
contact with plunger, acts against rear 
of primary piston. Because this pis- 
ton area is larger than effective area 
of secondary piston, and has translated 
against it the pressure generated by 
effort applied at the actuating shaft, 
the primary piston will move with the 
secondary piston, but only as far as 
the latter piston’s fluid displacement 
acting against this larger area will 
drive it. 

At this point in the cycle, continued 
effort at actuating shaft will cause 
plunger to urge ball check metering 
valve off its seat, so that further move- 
ment of secondary piston will allow 
system fluid into the chamber behind 
primary piston. Fluid entering through 
metering valve will cause reaction 
against effective area of secondary pis- 
ton, tending to force it upward and 
close the valve, so that force applied 
at actuating shaft divided by effective 
area of secondary piston becomes the 
pressure value existing in the chambers 
behind primary piston. Hence, ratio 
of effective area of primary piston to 
effective area of secondary piston de- 
termines amount of boost or percent- 
age of force that pilot must apply for 
any given output. 

Since system pressure is 1,500 psi., 
it is obvious that fluid ean be forced 
into the chamber behind primary pis- 
ton so long as pressure reacting against 
booster piston does not exceed 1,500 
psi. Actually, this pressure does not 
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Fig. 4. Representation of power-off operation. 


exceed ultimate pressure required for 
braking, by more than the ratio of 
effective area behind primary piston 
to effective area of the piston face 


offering fluid to the brake. There 


exists, then, a high pressure differential 
to provide rapid transfer of replenish- 
ing fluid in event of quick brake appli- 
cation. Since fluid is transferred only 
as needed, and since compounding be- 
gins before actual opening of metering 
valve, this opening action—start of the 
true power cycle—is imperceptible to 
pilot. 
When actuating effort is removed 
from pedal, secondary piston is forced 
upward (Fig. 3), unseating the exhaust 
valve. Passage back to the reservoir 
for fluid behind primary piston is thus 
provided, and primary piston moves 
upward, urged to retracted position by 
the large spring. During initial rela- 
tive movement between primary and 
secondary pistons, the plunger moves 
away from the metering valve, which 
is seated by the spring above it. 
Power-off operation of the compound 
eylinder is comparatively simple. With 
accumulator installed, the cylinder 
would function in normal power-on 
manner. In this connection it is inter- 


-esting to note that fluid drawn from 


the aircraft system is always less than 
the fluid displaced to the brake. A 2:1 
boost cylinder will deliver 1 cu. in. of 
fluid for each .7 cu. in. drawn from 
main hydraulic system. These figures 
vary for each design, depending upon 
boost ratio and displacement. Fig. 4 
shows how direct drive is achieved for 
the compound cylinder without power. 

Comments of those who have used 
this type master cylinder in the field 
are uniformly good, and it has been 
favorably compared to an automobile 
brake in smoothness of action and feel. 
Designed for a specifie braking require- 
ment the compound cylinder offers a 
wide selection of pedal forces and pro- 
vides dependable sensitive control. 
Feeling the load, and being able to de- 
liver required power without exhaust- 
ing effort, pilot can make smooth, fast 
stops, thus avoiding excessively long 
brake applications and minimizing 
brake wear. 

Reports from a field at which three 
planes equipped with power-operated 
compounding master cylinders were 
tested over a period of about a year, 
contained these statements: 

“All pilots are very enthusiastic over 
relative improvement of brake action 
with compounding master cylinders 
over brake cylinders now in use. They 
report a much better feel of the brake.” 

“Only maintenance required on these 
brakes during entire period was setting 
of brake clearance on routine checks. 
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Fewer settings were required than with 
cylinders previously used.” 

This same compounding principle 
has been applied in manufacture of a 
hydraulic control booster. In this de- 
vice the boost pressure is again de- 
livered to face of primary piston, but 
this element is integral with a thrust 
tube driving the cable or tube system 
for the particular control which is to 
receive the boost. Hydraulic power 
transmission and boost take place 
within the cylinder without interrup- 
tion of mechanical integrity of control 
system rigging. Therefore with power 
loss, the unit acts as a mere mechanical 
link in the control system. 

The control booster operates under 
the same principles as does the power 
operated master cylinder, but instead 
of driving a head of fluid, the system 
pressure and pilot’s effort are directed 
to thrust tube linked to driven clevis. 


Fig. 6. Installation details of booster in ele- 
vator control. 


AVIATION, November, 1946 


Fig. 5. Installation diagram of booster in 
rudder control. 


The unit is secured by brackets ac- 
commodating the flanges at the hous- 
ing end. It is unnecessary to bleed the 
booster after installation, since cycling 
a few times with power on serves to 
relieve it of air.’ Although this cylin- 
der may be used to boost any control 
surface, typical installation drawings 
are shown only for rudder and eleva- 
tor boost systems (Figs. 5 and 6). In 
the push-pull installation only half the 
clevising is required, there being need 
for only one driven and one driving 
clevis. There is slight inherent back- 
lash in the cylinder—approximately 
3a in. in each direction—which does not 
affect rigging tension and is not per- 
ceptible in the controls. This free play 
is required for valve operation. 

Tie rods are used to hold the two 
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booster piston faces in fixed relation- 
ship to each other. Thus, any move- 
ment at either end of driving clevises 
attached to tie rod results in move- 
ment of both booster pistons—one 
being urged toward bottom of second- 
ary cylinder as other is brought away 
from it. Then, exhaust port on one 
side opens wider as exhaust valve on 
other side closes and metering valve on 
this latter side opens. 

These control boosters can be de- 
signed to provide any boost ratio de- 
sired. In event of power failure, boost 
is lost and the system reverts to 1:1 
ratio. Here again, both load feel and 
position follow-up are provided. 

The cylinder operates smoothly, 
evenly, and without chatter, regardless 
of manner of applying load—slowly 
or suddenly. It is a highly sensitive 
control, unaffected by surges in hy- 
draulic system power supply. 



































By JOHN E. McDONALD, Engineering Staff, Autogiro Company of America 


PRACTICAL ENGINEERING 
OF ROTARY WING AIRCRAFT 


PART V 





In his initial contribution to this valuable series, Engineer McDon- 
ald begins his discussion of vibratory phenomena in rotorcraft. 
Presented here, is a brief history of manifestations of vibration, 
classification of the phenomena, and development of flapping equa- 


tions for a single rotor blade. | 





with its multiple degrees of free- 

dom, is so dynamically complex 
a machine that a completely unified 
vibration analysis is impossible. For- 
tunately, many of its dynamical ele- 
ments are substantially isolated so that 
their individual treatment becomes a 
simple and fairly rigorous process. 

However, reasonable discretion in 
separation must be exercised when 
there exists appreciable “coupling” be- 
tween systems. For example, the very 
interesting phenomenon of “ground 
resonance” is an instance involving 
coupling between elements of the ro- 
tor, fuselage, and alighting gear. 
Analyses which over-simplify or treat 
with less than these three coupled ele- 
ments would fail to reveal. the func- 
tional relationships of the phenomenon. 

The simple flapping hinge, as em- 
ployed by Cierva in the earliest auto- 
giros, introduced many interesting 
vibration phenomena associated with 
vertical “bouncing” and control azi- 
muth response. Problems posed by 
pure flapping action were ordinary, and 
little coupling tendency with other 
modes was apparent. 

In 1925, the drag hinge was adopted 
for the purpose of minimizing chord- 
wise blade stresses engendered by air 
drag and non-uniform flapping action. 
In addition to the ordinary problems 
associated with such an additional 
mode of freedom, there was found to 
exist strong coupling between the 
blades and elements of the fuselage 
and landing gear. A spectacular in- 
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stance of such coupling became ap- 
parent when early machines were tax- 
ied over rough ground prior to 
takeoff, when rotor vibration often 
developed to a degree that suppression 
was essential before the machine be- 
came airborne. While dynamical origin 
of this so-called resonance vibration 
was not known at the time, an effective 
pilot technique had been developed for 
its control, with the result that a po- 
tentially vicious phenomenon, ground 
resonance, was treated merely as an 
odd characteristic of the new aircraft. 

During the early ’30s, an extensive 
series of tests was performed to de- 
termine influence of rotor design upon 





The Author... 


John E. McDonald, who collaborates 
with Paul H. Stanley in this rotocraft 
engineering series, was chief aerody- 
namicist for G&A Aircraft from 1943 to 
1945 and was responsible in a great 
measure for the feature of minimum vi- 
bration in the XR-9B helicopter. Later, 
he became associated with the Autogiro 
Company of America as engineering 
consultant. 











Fig. 1. Simplified diagram of flapping 
rotor blade. 





flight and ground vibration character- 
isties. As a result of these and sub- 
sequent experiments, the following 
criteria were established for the design 
and construction of rotor blades which 
would be generally free of bouncing 
or other undesirable characteristics: 

1. Flexibility in the flapping plane 
is desirable. The highly flexible blade, 
in large degree, minimizes non-uniform 
shear forces at the hub and so reduces 
bouncing tendency. 

2. Substantial coincidence of chord- 
wise C.G., C.P. of airfoil, and elastic 
centrum of blade at each element is 
advantageous as a minimum variation 
in torsional moment results. 

3. An. airfoil having a fixed C.P. 
is highly desirable. In high speed 
flight such an airfoil reduces diving 
tendency. 

4, Blade loading should be as light 
as possible, consistent with obtaining 
the proper tip speed ratio for maxi- 
mum speed. 

5. Slight washout of blades is desir- 
able as a means for minimizing bounc- 
ing and rotor “biting-in.” 

6. A thin airfoil is preferable, and 
the thickness ‘ ratio should reduce 
toward the tip. This is primarily a 
matter of efficiency attainment. 

7. Drag hinge offset should be such 
that blade pendular frequency is ap- 


- proximately one-quarter rotor speed. 


Flapping of Single Blade 


Natural flapping frequency of a 
freely hinged blade is influenced, to 
a major degree, by its rotational speed 
and extent of mechanical coupling be- 
tween flapping and feathering displace- 
ments. It is affected, to a minor degree, 
by location of the flapping hinge, loca- 
tion of blade C.G., and mass moment 
of inertia of blade. 

In Fig. 1, angle of flapping is 
assumed to be small, so that B = 
sin B and cos B = 1.0. Distance to 
the blade C.G. from hinge line is }. 

In the idealized case when the blade 
is thin (considered as a rod), and 
aerodynamic forces are neglected, 
equation of centrifugal moments and 


AVIATION, November, 1946 

























ar 


th 
né 
su 






o fF nm 


“Ss DO 

















oscillation in each revolution. 


Fig. 2. Rotor blade with virtual 5; tilt of flapping hinge. 


inertia moments about the flapping 
axis gives 

Bf o® dm + BS 2(r? + hr)dm =,0 (1) 

Since the free motion may be of 
the form es! where wg is the 
natural frequency, there results, by 
substitution in the foregoing, 

OB _ SF hr dm 2 

: yes ar do (2) 

Replacing f£ o* rdm by its equivalent 
mb and the moment of inertia f°.” r°dm 
by m(b* + p’) 


ete) 


When h = 0 (flapping hinge on 
axis of rotation), the natural flapping 
frequency coincides with rotative speed, 
and the blade will complete one full 
It is 
conceivable that the ratio h/b might 
reach a value of .10 in practical de- 
signs. The ratio p/b would probably 
never be less than .60. With such a 
combination of design factors there 
would result a value w,/Q of 1.037, 
the natural flapping frequency exceed- 
ing the rotative frequency by less than 
4%. 

There is incorporated in many de- 
signs a coupled feathering hinge or a 
skewed flapping hinge each of which 
contrives automatically to reduce the 
pitch of a blade as it increases its 
coning angle. 

Referring to Figs. 2 and 3, it is 
assumed for simplicity, that the flap- 
ping hinge intersects the axis of rota- 
tion. If the angle between the flapping 
axis and the normal to the blade axis 


is 8, it is at once apparent that oc 
AB = AC AQ, and hence 








tan 63 = OC _ 40 
Zc 48 
(pitch coning derivative) (3) 


If such blades are subjected to a 
small flapping oscillation + Af they 
will also undergo a’ pitch variation 
+ AB tan 8; 

Because of the flapping velocity of 
the blade, its relative angle of attack 
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is changed. A blade element at the 
radial position r for example, would, 
under flapping, possess an upward 
velocity Br and a tangential velocity 
Qr. Consequently, the change in its 
angle of attack will be B/Q, quite 
obviously independent of radius, ard 
thus a constant along the blade. 

Total change in angle of attack of 
a particular blade element will be the 
sum of the two changes: 

AB tan 8; + B/Q 

With some aerodynamic simplifica- 
tion, the variation in lift moment on a 
blade due to flapping may be written 


AM = Sot inn (5+) 


c(Or)?r dr (AB tan 8 + 8/9) (4) 
In the foregoing, ¢ is the blade 


chord and (32) the slope of the 


lift curve. If it is assumed that ec 
is constant along the blade span, 


4 
AM = Yo. (FE) ceR 


(AB tan 43 + i) (5) 
The equilibrium equation of the 
blade will be 


BS. o® r’'dm + B [v of Lrdm + 2 = 


dC 1 = dC. 
(Zz a) ors tan i | + :—— or) 
ck! = 0 (6) 


If the specific mass of the blade W 
(mass/unit area) is assumed constant, 
the term fo" r’dm may be written 
cWR® 

3 





So? cWrdr = 





uy 





bs 
Fig. 4. Effect of 8, tilt on ratio ws/Q. 


Fig. 3. Rotor blade with geometric 53 tilt of flapping hinge. 


Substitution and reforming of Eq. 
(6) gives 


iis: +o" (Z) re] 
+ op 2 = Ps (2) 5 R=-0 (6a) 


Natural frequency for this case of 
free-damped vibration is 


“ah, 2 a) : 
af = it Foo tan d3 


3 pelt) 
16 @) 
Fig. 4 is a aad of w,/Q drawn for 
a blade having the following charac- 
teristics : 


W = .084 slugs/sq. ft., 


dex \ _ 
( es ) = 5.75 
R = 20 ft. 


pa = .00238 slugs/cu. ft 
53 = variable 











It will be observed that the effect of 
the damping term [sp.(dCz/d«) R/W) 
upon the natural flapping frequency 
is very small throughout the range of 
5, values. 





Symbols 


Q = Rotative speed of rotor 
wg = Natural flapping frequency of 
blade 


= Natural lagging frequency of 
blade, rotor turning 
wy = Natural lagging frequency of 
blade, rotor stopped 
8 = Flapping angle of blade (dis- 
placement about horizontal 
pe gle of blade (displ 
= Lagging angle of blade (displace- 
ment about vertical hinge) 
= Blade pitch angle 
= Radial offset of horizontal hinge 
= Radial offset of vertical hinge 
= Radial position to blade element 
(from hinge line) 
= Radial position to blade C.G. 
(from hinge line) 
p = Radius of gyration of blade 
about C.G. 
@ =1+//? 
Ky = Angular spring rate of blade 
root spring 
Pa = Mass density of air 
n =_Number of blades 
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Spotwelding Technique 


For Primary Structures 


PART 1! 


By FREDERICK S. DEVER, Spotwelding Supervisor, Ryan Aeronautical Co. 


In this concluding installment on spotweld fabrication, Supervisor 
Dever discusses important operational factors pertinent to equip- 
ment, outlines Army and Navy weld specifications, and covers work- 


inspection procedures. 


machine must first be set up. This 

consists of adjusting the arms, 
electrodes, and other elements. Set- 
tings are obtained from charts (previ- 
ously established on certification tests 
of the machine) for the gage combina- 
tions to be spotwelded. After set-up 
is complete, sample test coupons are 
spotwelded and immediately tested. 
Obviously, sufficient time would not be 
available for a complete test and for 
this reason a shear test is sufficient to 
allow the work to proceed. After sam- 
ples have been tested and approved by 
the inspector, the welder is ready for 
production. 

Type and capacity of spotwelding 
machines will depend upon materials 
and thicknesses. It is recommended 
that machine capacity, in all cases, be 
sufficiently great so that a reserve ca- 
pacity is present for all jobs. Operat- 
ing near maximum current capacity of 
the machine is undesirable because ma- 
chines are not too stable at upper limits 
of their rated capacities. 

Approximate welding current re- 
quired for 18-8 steels is about 4,750 
amp. for two sheets of .016 in. material. 
For two .125-in. sheets, amperage re- 
quired is about 13,500. Contrast this 
with aluminum alloys in which two 
sheets of .016 in. material will require 
approximately 14,000 amp., while two 
sheets of .125 in. material will require 
about 35,000 amp. This difference 
should be clearly understood, because it 
is on this basis that we can compare 
and establish the ease with which 18-8 
steels can be spotwelded, also to em- 
phasize again some of the more critical 
aspects of welding aluminum alloys. 

Required secondary amperage may 
be obtained from either the a.c. trans- 
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former spotwelder or a stored energy 
type. If ample power supply is avail- 
able, the a.e. welders will function satis- 
factorily within their rated capacity. 
However, since secondary or welding 
amperage is directly related to power 
input through the primary, it must be 
understood that any variation of cur- 
rent through the primary will either 
raise or lower secondary current used 
to form the spotweld. This variation 
may be sufficient to develop inconsistent 
spotwelds. Power variation has been 
a problem, and still causes considerable 





Counterbalanced air-operated water-cooled 
spotwelder seen here is used at Ryan Aero- 
nautical Co. for reaching high restricted 
locations. 


trouble when the power lines are over. 
loaded. Installation of a separate 
transformer for each welder will pro- 
duce desired results of spotweld con- 
sistency but expense incurred must he 
considered. Another approach to this 
problem of current delivery and supply 
is by use of the interlocking system 
where two or more welders receive cur- 
rent supply from the same transformer, 
However, the timing controls flow of 
current so that only one welder can use 
the power input at any given time that 
a spotweld is made. 

In cases where a heavy power load- 
ing is the general rule, it is the prae- 
tice at Ryan to use a condenser-dis- 
charge or stored energy type of spot- 
welder. These welders—storing pri- 
mary current until the condenser is 
loaded, before current can be dis- 
charged—have reached a high degree 
of popularity for aircraft spotwelding. 

In addition to delivery of high am- 
perage current, there is another ex- 
tremely important factor—time inter- 
val, or weld time, during which current 
flows. Since welds are made because of 
heat this current develops, time that it 
flows will directly affect the spotweld. 
This flow is of very short duration and 
must be quite accurate. Two means are 
available for controlling this interval— 
the mechanical timer (governed by 4 
synchronous speed motor) and _ the 
electronic control. ° 


Governing Specifications 


The spotwelding machine must be 
certified for each gage combination 
used. This certification is obtained by 
meeting the following requirements of 
specifications PW6 issued by U. 8. 
Navy, BuAer: 


1. Twenty-five specimens shall be 
made with a single spot on the gage 
combination to be certified. 

2. Spotweld specimens shall equal or 
exceed the minimum shear value for the 
lightest gage in any combination being 
tested. 

3. In 21 of the 25 specimens, the 
variation in strength shall not exceed 
10% of the average value of the 2 
specimens. The remaining 4 specimens 
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shall not vary over 20% of the group 
average. 

4, Twenty-five single spot specimens 
shall be sectioned and etched to show 
the internal structure of the spotweld. 
These spotwelds shall be reasonably 
free from porosity and cracks. Certain 
minor defects may be allowed, provid- 
ing they are within the specified limits. 

There are additional requirements to 
be met in the specification, but the 
foregoing items are essentially the 
most important considerations. Re- 
quirements of the Army specification 
covering resistance welding, No. 
20011-C, are very similar to those of 
the Navy specification. 

The latter requires tension tests on 
spotwelds, which are not indicative of 
the service loads to be expected, but 
which will definitely establish such 
other factors as uniformity of spot 
diameter, penetration, and weld sound- 
ness. Army specification does not re- 
quire tension tests on spotwelds. 

From these specifications there are 
two conclusions which can be drawn— 
first, and of greatest importance, is that 
spot or resistance welding is an ac- 
cepted method of fabrication; and sec- 
ond, that the process must be carefully 
controlled in normal, routine shop op- 
eration to be able, consistently, to meet 
requirements of the rigid tests cover- 
ing certification of spotwelding equip- 
ment. It should also be noted that the 
amount of inspection to which this 
process is subjected, both in certifica- 
tion of the equipment and during fabri- 
cation, exceeds that required for are 
and gas welding. Hence, it is logical to 
assume that considerable improvement 
can be expected to reduce the severe 
inspection requirements and point the 


way toward a demand that the equip- * 


ment incorporate more foolproof char- 
acteristios. 

It is the practice, for the aircraft 
companies, {o set minimum shear 
strength requirements 5 to 10% «above 
minima demanded by the Army and 
Navy specifications. This practice safe- 
guards the fabricator so that in no case 
will a spotweld borderlining the com- 
pany’s minimum shear value fall below 
AN standards. 

Shear strength values for a given 
gage combination, taken over a period 
of months, have proved that values 
from 10 to 15% above company minima 
are easiest to maintain. Adherence to 
these percentages will result in satis- 
factory spotweld consistency. 

By holding to these figures the na- 
tural tendency toward obtaining ex- 
tremely high values over the minimum 
requirements will be avoided. These ex- 
tremely high values are undesirable be- 
cause uniformity in shear values be- 
tween individual spotwelds in the same 
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Ryan-designed electrodes are used to spot- 
weld this somewhat inaccessible aluminum 
vane. Bottom electrode is copper, backed 
with steel for high strength. 


assembly is difficult to maintain. Even 
though all of the values obtained are 
above minimum required, a wide varia- 
tion in strengths above this minimum 
still represents spotweld inconsistency 
to be avoided. From company experi- 
ence, we find that the larger the weld 
area, the less the ductility, and the ex- 
tremely high spotweld values which can 
be obtained for a short time are ac- 
companied by erratic results. 

The operator must exercise care to 
keep the electrodes clean at all times. 
Aluminum alloys are prone to surface 
alloy with the copper alloy electrodes. 
When this occurs, increased resistance 
that develops at the point of the elec- 
trode makes for irregular welds and 
prevents uniform current delivery. 
Edge distance and spacing should be 
properly maintained, and spotweld 
pattern held symmetrical and uniform 
in size. 

During production runs, the inspec- 
tor checks the machine at regular in- 
tervals for shear strength and appear- 
ance of spotwelds. At longer intervals 
metallographic examinations are con- 
ducted. This examination can be con- 
ducted by the men in the shop by sim- 
ply sectioning through the spotweld, 
etching lightly, and examining with a 
magnifying glass. In eases of doubt, 
parts can be referred to laboratory 
technicians for complete metallographic 
examination. Should the shear strengths 
be below allowable minima, or should 
internal defects such as cracks and in- 
clusions exceed allowable percentages, 
the machine is removed from produc- 
tion until settings and adjustments are 
made that produce satisfactory results. 

Because there are so many variables 


which can cause defective spots, a word 
of caution is offered here. In making 


setups, the operator or setup man 


should remember that improper cool- 
ing of electrodes, improperly dressed 
tips, too wide a variation from stand- 
ard settings, improperly cleaned ma- 
terials, as well as many other factors 
can produce spotwelds of unacceptabie 
consistency. Thus, at this point in the 
operation, the production man can save 
himself considerable difficulty by exer- 
cising full ability to do a good job in 
setting up the machine. 


inspection Procedures 


Inspection of spotwelded assemblie= 
and parts is an important phase of 
the work. The inspector is confronted 
with the same problem facing an in- 
spector of are welded material, in that 
the method of inspection and testing 
is non-destructive. Listed here in se- 
quence, are a few general suggestions 


_ which, if observed by the inspector, will 


give him sufficient information to ac- 
cept or reject the part: 


1. Inspect for appearance of the 
weld as to shape and size of spots. 

2. Check spacing of spotwelds. 

3. Inspect center of spots—it is here 
that cracks are more likely to oceur. 

4, Examine for flash, both internal 
and external. 

5. Cheek for spotweld indentation. 

6. Inspect for sheet separation. 

7. Look for surface burning, and 

8. Correlate the foregoing with shear 
test data and metallographic examina- 
tion conducted earlier. 


The inspector is cautioned to bear in 
mind that exterior appearance of a 
spot on the face of the sheet is not a 
true indication of the internal size of 
the spot. It is necessary to be factual 
and objective in the analysis. 

Should the inspections previously 
enumerated show the spotwelding to be 
within accepted allowances, the assem- 
bly should be approved. 

There appears to be no reason why 
the field of spotwelding cannot be 
widened to include numerous primary 
structures. Many not now considered 
suitable for spotwelding can be rather 
easily modified to make them accepta- 
ble for this process. And manufactur- 
ers of spotwelding equipment are con- 
stantly improving the electrical sys- 
tems to make the machines capable of 
more uniform and more consistent 
operation. 

Flexibility of the equipment, speed 
and economy of the operation, together 
with the consideration that no weight 
is added, are powerful factors to 
prompt the designer and ‘manufacturer 
to use this type of fabrication in a full 
measure. 
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Cockpit of Grumman Mallard, showing dual 
radio controls installed on panel at wind- 
shield base, also throttle, flap, and landing 
gear controls suspended from cockpit roof. 
Co-pilot's wheel is quickly detachable for 
easier access to forward hull compartment. 
(Martin & Kelman photo) 


Mallard cabin interior looking forward from 
aff compartment which has four seats facing 
forward. Thermostat at upper left controls 
cabin temperature; panel at right encloses 
food compartment. Mid-sections of divan- 
type seats are easily removable to sef up 
tables. (Martin & Kelman photo) 
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Newest Grumman amphibian is Mallard, 8-10 passenger luxury craft now being delivered to 


airline, corporate, and individual customers. 
smoother takeoffs and landings. 


Note new hull lines featuring reverse flare for 


Mallard Amphibian 


Presented by Grumman 


Deluxe high performance craft designed for both airline and 
executive transport shows smooth handling characteristics. 


NNOUNCED WITH INAUGURATION of 
 \. deliveries is the Grumman Mallard, 
luxurious high performance 8-10 pas- 
senger amphibian designed for trans- 
port and personal operations. Powered 
by two 600-hp. Pratt & Whitney H 
Wasps, Mallard has high speed of 215 
mph., cruising speed at 55% power of 
180 mph., useful load of 3,375 lb., and 
range up to 1,228 mi. 

Hull design features reverse flare 
and higher length-beam ratio than 
predecessor types, and tricycle landing 
gear has been installed to facilitate 
ground handling. Flush riveting is 
extensively used. 

Forward cabin section has two full- 
length divans, mid-section of which 
can be removed to install tables. Aft 
cabin section has four deeply uphol- 
stered seats. Lavatory, set opposite 
entrance door, can be curtained from 
main cabin. Large baggage compart- 
ment is accessible in flight. 

The craft has a single-engine ceiling 
of about 10,500 ft. and in press demon- 
stration flights exhibited unusual one- 


engine performance. Company reports 
more than 40 single-engine takeoffs at 
gross weight of 12,500 lb. 

Price of the Mallard is $115,000, and 
Grumman reports reception of orders 
from airline, corporation, and indi- 
vidual sources. 


Specifications and Data 


Wing area 
I, 6 vse cs acndte vehaasy 12,500 Ib. 
Empty wt. (less radio) 
High speed 
Cruising speed (55% power) .180 mph. 
Climb (sea level) 1,320 fpm. 
Single engine ceiling 10,500 ft. 
Range, 2 crew, 
5 pass., 55 lb. baggage... .1,128 mi. 
6 pass., 200 lb. baggage... .1,030 mi. 
8 pass., 300 lb. baggage.... 
Power plants... .two 600 hp. 
Pratt & Whitney H Wasps 
Propellers. ... Hamilton Standard 
constant speed Hydromati¢ 


AVIATION, November, 1946 





695 mi. 


allo 
Ins 


full 
shie 
mu 
skir 


AV 


> el 


id 


rts 


nd 
ar's 
di- 


in. 
ft. 


Ib. 
oh, 
oh. 
m. 


ft. 


mi. 


ml. 


sps 


tie 


NORTHROP PIONEER 
1S TRIMOTOR WORKHORSE 


city, and economical operation, 

Northrop’s new Pioneer trimotor 
cargo-or-passenger carrier is specifical- 
ly aimed at serving operators in 
rugged territories where all-around 
utility is prized over luxury and high 
speeds. The prototype is scheduled to 
fly this month. 

General performance figures released 

by the company show that the craft 
is designed to take off in 700 ft. at a 
gross weight of 25,000 lb. (allowing 
10,600 lb. useful load), while at the 
same weight it will land in 750 ft. 
Carrying 5,600 lb. useful load, landing 
and takeoff runs would be 450 ft. and 
600 ft., respectively. It’s further stated 
that the Pioneer is expected to carry 
an 8,500 lb. payload for 300 miles at 
a specially low cost per ton-mile. Fuel 
eapacity is 1,000 gal., allowing a 1,750- 
mi. maximum range. Maximum cruis- 
ing speed is estimated at 185 mph. at 
10,000 ft., servicing ceiling as 21,000 
ft. and absolute ceiling on one engine 
as 15,000 ft. 
Either Wright 744C7BA1 engines 
rated at 800-hp. takeoff (600 meto hp.), 
or Pratt & Whitney R-1340s at 600 
hp. each for takeoff and 550 meto, can 
be fitted. Both are package units, 
allowing quick demounting with use of 
simple tools. 

Cabin dimensions are generous, to 
permit bulk loading of varied cargos. 
Cabin height is given as 79 in., width 
up to 115 in., and the cargo door 
measures 72 x 70 in. This door is lo- 
cated near the plane’s C.G., with the 
floor at truck-bed level. A hatcli be- 
neath the nose permits loading cargo 
up to 36 ft. in length. Floor angle is 
6 deg. Up to 30 passengers may be 
carried in the Pioneer in addition to 
some cargo. Seats are said to be 
easily removable, and tie-down rings 
can be fitted within a very short time. 
Cabin floor is watertight and can be 
hosed down for cleaning. 

Cockpit has been laid out as a roomy 
unit, yet with all controls grouped to 
allow one-man operation if necessary. 
Instruments are arranged to eliminate 
Unnecessary eye “travel”. Seats are 
fully adjustable, and the large wind- 
shield area has been designed for maxi- 
mum visibility. 

Wings are of multi-cellular stressed- 
skin construction, and the leading 


Pin: to combine agility, capa- 
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Designed to get in and out of small, rough fields carrying heavy 
loads, craft is stated to be readily adaptable to carrying varied 
cargo-passenger loads at low operating cost. 





Artist's view of Northrop Pioneer trimotor loading up passengers and cargo simultaneously. 
Note full-span split flaps, also retractable ailerons like those used on P-61. Pioneer's landing 
speed is estimated as slightly over 60 mph. 





edges are hinged to permit easy access 
to controls, plumbing, wiring, etc., all 
of which are routed through this area. 
Mareng fuel cells are installed through 
the front spar, eliminating tank bay 
stress doors. 

Landing gear is conventional fixed 
type, with oleo shock struts having 
10 in. travel. This type of gear was 
selected as a result. of surveys con- 
ducted on Central American cargo 
hauls, where Northrop technicians de- 


cided that fixed landing gears were 
most favored when strength and econ- 
omy of operation were considered. 

Dimensions: Span 85 ft., length 
60 ft. 7 in., fuselage dia. 10 ft., landing 
gear tread 21 ft. 3 in., wheelbase 35 ft. 
7 in., prop dia. 12 ft., wing root chord 
15 ft. 6 in., tip chord 8 ft. 7 in., wing 
area 1,100 sq. ft., wing loading 22.72 
lb./sq. ft., horizontal stabilizer span 
32 ft. 6 in., and height of vertical fin 
13 ft. 4 in. 
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Instrument panel and controls in 1947 Stinson Voyager, showing Rear seats have padded hair and cotton cushions with 
attractive usage of metal and plastics. At left end of panel is radio Koroseal covered knee rolis and trim. In addition to fit- 
receiver and 3,105-kc. transmitter, and below these is map pocket, which ing dual mufflers to 150-hp. Franklin, further cabin noise 
also holds “mike. All fittings are satin metal, and front seats have insulation is provided through use of 120-sq. ft. of Fiberglas 
foam-rubber cushions. Windshield and windows are of Plexiglas. Cruis- blankets, weighing but 21/2 Ib. Note dome light and speaker 
ing speed is given as 125 mph., and useful load as 1,006 Ib. Load figure in roof. Back seats can be readily removed and 600 Ib. 
represents 86%, of craft's own weight. of cargo carried. 


no of next year’s crop of per- 
i sonal planes to be announced are 
two new versions of the Stinson 150 
7 Voyager—a deluxe four-seat family 
S tj n son Revea | S model, and a utility type named the 
Flying Station Wagon. 
Standard equipment for the new 
19 4 7 Vo ad e i craft is listed as follows: Two-way 
y g radio, antenna, fixed homing loop, 
sealed-beam landing lights, avigation 
lights, battery, starter, engine-driven 
Latest version of four-placer is deluxe combination personal generator, dual wheel controls, hy- 
plane or light cargo hauler. draulic brakes, cabin dome light and 
loudspeaker unit, ash trays, arm rests 
on the rear seats, and glove compart- 
ment. 


, ope: j § at 
ee eae | 


Upholstery is tan pin-striped fabric. Shown here are ash tray and Neat design and workmanship extends to small details such as frim- 
satin-finish door handle. tab control, which is mounted on cabin roof. 
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Dallas Firm Grooms Four-Seater 





Exceptional stability, fast climb, and high speed are stated to feature Lycoming-powered 
Weatherly-Campbell Colt. Dual taper of wings is particularly noticeable in this flight view. 


CHEDULED for production early next 
S year and tagged at about $5,000, a 
new four-place personal monoplane 
named the Colt is undergoing CAA flight 
tests by its maker, the Weatherly-Camp- 
bell Aircraft Co. of Dallas. 

Performance data gained thus far show 
the Colt to cruise at 140 mph. at 8,000 
ft. on a 190-hp. Lycoming using a fixed 
pitch prop. Top speed is said to be 160 
mph., maximum range 750 mi., and, with 
a full load including radio, 120 lb. of 
baggage can be carried. A 185-hp. Con- 
tinental is listed as an optional power 
plant. 

Originally designed by Don Luscombe 
and Fred Knack under Part .04 of CAR, 
Weatherly-Campbell re-engineered and 
simplified the basic design to comply 
with new CAR Part .03. 

The Colt’s fuselage is all-metal mono- 
coque construction, and the wings are of 
metal monospar compound taper design, 
braced by a single strut on each side. 
One degree of dihedral is utilized. Flaps 
are mechanically operated and can be 
adjusted to any of three positions. With 
full flaps, landing speed is said to be 
52 mph. 

Cabin is fully soundproofed, and there 
are two seats in front (with hinged 
backs ) and a rear double seat. Flight 
instruments are shock mounted. Easy 
taxiing, particularly over rough ground, 
1s made possible by the wide tread (7 ft. 
lin.) of the streamlined pants-enclosed 
landing gear. 

Simplification of the structure has 
been the aim in order to keep costs and 
price down. Extensive use of large, flat 
skin sections will eliminate need for 
formed sections and detail parts, thus 
permitting use of standard machine tools. 
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Weatherly-Campbell, fixed base operator and subcontractor, 
reveals new Colt high-wing all-metal craft, stated to be planned 


for mass output. 





Raymond Weatherly and William 
Campbell have been active in aircraft 
sales, distribution, service, repair, con- 
struction, and design for a number of 
years. During the war, the company 


handled difficult subassembly fabrication 
for Lockheed, NAA, Convair, and others. 
Present Weatherly-Campbell hq. is at 
the new Highland Park Airport, north 
of Dallas. 




















Specifications and Data 





Spa .cccdaccesee eas eee 36 ft. 3 in 

Lesigth ..<ose<s. <i daes 23 ft. 10% in. 

Height ..c.cccscee wrrercer; : © * 

TOUR chance dercsessverkanke 7 ft. 1 in. 

Wine F068: ...0 cc cccecccces 186 sq. ft. 

Wing loading ........... 14 lb./sq. ft. 

Power loading ...... .i...13.7 Ib./hp. 

Gross weight ........... ..«-2,600 Ib. 

wer Empty weight ....... “emus 1,400 lb. 

r sia pid el As [ Sie Oheaiiin., ae Baggage capacity ............ 120 lb. 
aaa = Neral Top speed ....ccccccccecce 160 mph. 
Cruising speed ..........+-- 140 mph. 

Landing speed ........-..--. 52 mph. 

Initial rate of climb........ 1,000 fpm. 

ROM en kb Soran cdsoevab vere 750 mi 

GREE ao 50 6'n on cis ohn wales chen eee + 

Powslss uc cee .190-hp. Lycoming or 

185-hp. Continental 

POG. Ss comin ckcwa coun about $5,000 
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Swedish Concern Unveils 
Postwar Civil Planes 


Svenska Aeroplan A.B. eases off on military output to produce 
light high-performance three-placer; also develops medium trans- 


port to U. S. design requirements. 





ITH THE END of hostilities, re- 

WV newed activity in civilian air- 
craft production has been noted 

in Sweden. An example of this is the 
work being done by Svenska Aeroplan 
A. B. (Saab), of Linképing, which has 


the Saab-91 personal plane in produc- 
tion, and a medium-size 24-32 passen- 
ger airliner under development. 

The small three-seater 91 Safir is a 
low-wing craft mostly of Alclad con- 
struction, powered by a 130-hp. DH 
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Saab-91 three-place personal plane with 130-hp. DH Gipsy Major. 


Gipsy Major engine fitted with a fixed 
pitch prop. Single-spar cantilever 
wings are metal covered up to the spar, 
with rear portion fabric covered. Plan 
shape is tapered, with square wing tips, 
and base-to-tip chord ratio i8 given as 
1:0.45. Washout is said to be con- 
siderable. 

Each wing is attached to the fuselage 
by means of a vertical and a horizon- 
tal bolt. Automatic wing-joint coup- 
lings of flap and aileron control rods, 
and of the pitot tube, make for simpli- 
fied assembly or disassembly. Movable 
control surfaces are fabric-covered 
Alclad structures. All-metal split flaps 
are mechanically operated. 

A tricycle undercarriage is utilized, 
mechanically retracted into the fuse- 
lage bottom, leaving a portion of the 
nosewheel protruding. Oleo-damped 
spring shock absorbers are used, and 
brakes are hydraulically operated by 
separate toe pedals. . 

Width of the cabin interior is said 
to be 4 ft. Accessibility is by means of 
three separate hinged panels, which 
may be released in emergency. Dual 
controls with adjustable rudder pedals 
are fitted. Ball bearings are used 
throughout the control mechanisms. 
Standard equipment includes airspeed 
indicator ; altimeter; compass; rpm. in- 
dicator ; fuel, fuel pressure, oil pressure 
and oil temperature gages; first aid kit; 
and fire extinguisher. 

Fuel capacity is given as 38.4 gal., 
and fuel tank filler is stated to be. easily 
accessible under a spring-lock shutter. 

Specification figures give the Safir a 
top speed of 146 mph. at 2,350 rpm., 
cruising speed of 127 mph. at 2,100 
rpm., and stalling speed of 50 mph. 
Takeoff from grass is stated to take 
590 ft., while landing run is 500 ft. 
Rate of climb from sea level is 830 
fpm., and maximum range at cruising 
speed is 650 mi. These figures are 
based on a gross weight of 2,200 |b. 
Weight empty is said to be 1,280-1,350 
lb., depending upon overload carried, 
which may be up to 175 lb. under cer- 
tain conditions. 

Spanning 34 ft. 9 in., the Safir has 

wing area of 146 sq. ft., aspect ratio 
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of 8.3, wing loading of 15 lb./sq. ft., 
and power loading of 17 Ib./hp. Length 
is 25 ft. 7 in., and height 7 ft. 3 in. 


Saab-90 Airliner 


Named the Scandia, the Saab-90 de- 
sign has been strongly influenced by 
U. S. practice; in fact this craft has 
been planned to meet ATA require- 
ments and Civil Air Regulations. 

Construction is to be entirely of 
metal. Scandia performance is ecalcu- 
lated on installation of two Pratt & 
Whitney R-2000-13 engines of 1,450 
bhp. With a gross weight of 30,000 lb., 
empty weight of 18,900 lb., and dis- 
posable load of 10,220 lb., the craft 
would have a maximum speed of 251 
mph., at critical altitude (6,800 ft.). 
Speed at 60% power would be 206 
mph., and stalling speed is figured at 
75 mph. Service ceiling with high im- 
peller ratio is to be 27,800 ft., and 
under the same condition, one-engine 
ceiling is placed at 10,800 ft. 

Span is to be 91 ft. 8 in., length 69 
ft. 4 in., height 24 ft. 3 in:, tread 22 ft. 
10 in., and wheel base 19 ft. 6 in. 
- Cabin door sill is to be 8 ft. 2 in. from 
the ground. Total wing area is planned 
at 922 sq. ft., flap area 167 sq. ft., 
aileron area 67 sq. ft., horizontal tail 
area 220 sq. ft., vertical tail area 115 
sq. ft., and aspect ratio 9.15. 

Total cargo capacity is to be 375 eu. 
ft., with 80 cu. ft. forward, 70 cu. ft. 
in the middle hold, and 225 eu. ft. in 
the aft hold, 

Safety considerations have been pro- 
vided for in the Seandia’s characteris- 
ties. Anti-icing system would be of the 
thermal type along wing and empen- 
nage leading edges, between double 
windshields, and through the aerial 
mast. Propellers would be protected by 
anti-icing liquid. All fuel (765 gal. 
capacity) would be carried in the outer 
wing panels, and in event of emer- 
gency, fuel could be jettisoned through 
wing tip outlets by means of elec- 
trically driven pumps. Windshields 
would conform with CAR to sustain 
impact of birds. 

Operating figures for the Scandia 
have been estimated under the follow- 
ing conditions: 30,000-lb. gross weight ; 
10,000-ft. cruising altitude; 10-mph. 
headwind; reserve fuel for 45-plus- 
min. at airspeed 25% above speed for 
maximum range; fuel and oil consump- 
tion computed with regard to consump- 
tion during climb to cruising altitude, 
corrected for 10 mph. headwind and 
sfe. 5% above that stated by engine 
maker; block-to-block speed calculated 
with regard to time required for elimb 
fo cruising altitude, plus about seven 
minutes for maneuvering; and passen- 
ger weight at 200 ‘Ib. 
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Proposed Saab-90, 24-32 passenger airliner with two 1,450-hp. PEW Twin Wasps. 


Payload and block-to-block speed at 
60% sea level rated meto power, 
720-hp. each engine are given as fol- 
lows for 200 and 620 mi. (latter figures 
in parenthesis): True airspeed 205 
mph. (207 mph.) ; block-to-block speed 
165 mph. (186 mph.) ; operating weight 
empty 19,780 lb. (same) ; reserve fuel 
1,090 lb. (same); reserve oil 37 lb. 
(same); fuel consumption 913 lb. 
(2,350 lb.); oil consumption 29 lb. 
(77 \b.); and payload 8,151 Ib. 
(6,666 lb.). 


Company Background 


Svenska Aeroplan A. B., with main 
office and a factory at Linkoping, and 
another plant at Trollhattan, was 
founded in 1937. When the war began, 
the company’s entire resources were 
scheduled to military craft for the 
Swedish Air Force. A firm foundation 
had already been established, since 


Saab had earlier experience in such de- 
sign through having acquired licenses 
from North American Aviation and 
Northrop Div. of Douglas Aireraft. 
With this knowledge, the company be- 
gan designs of its own. engaging tem- 
porarily the services of some 50 Ameri- 
can designers to introduce stressed skin 
calculation methods. 

During the war, Saab developed the 
Saab-17 single-engine and Saab-18 
twin-engine dive bombers, and also the 
Saab-21 twin-boom pusher fighter. 
Also taken on was conversion of sev- 
eral Boeing B-17F and G Flying For- 
tresses into commercial transports. 
These latter craft had made forced 
landings in Sweden, were interned, and 
then were acquired by the government. 
They later made survey flights across 
the North and South Atlantic in 
preparation for scheduled service by 
Swedish Air Lines, 
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Sectioned drawing of new Fokker F.25 shows unsual seating arrangement for pilot and 
passengers, hinged built-in step, and twin-spar solid-rib construction of wing. Using U. S. 
engines of 185-190 hp., craft is said to have 134-135-mph. top speed and 530-mi. range. 


F dies Producing 


Personal Four-Placer 


Netherlands concern building 100 F.25 Promotors. Craft is a twin- 
boom pusher model offered with choice of American engines. 





ing the war, N. V. Nederlandsche 
Vliegtuigenfabriek Fokker has 
by now recovered sufficiently to have 
started production of its first postwar 
aircraft, the four-seater F.25 Pro- 
motor, of which a hundred are now 
being built for Frits Diepen Vlieg- 
tuigen N. V., Fokker’s worldwide dis- 
tributor for all is personal planes. 
One of the craft’s features is the 


Mine the extensively damaged dur- 


unusual seating arrangement, having a 


pilot at the left-hand side in the for- 
ward part of the cabin and accommoda- 
tions for three passengers on a lounge- 
type seat located behind him. The 
pilot’s seat is horizontally adjustable, 
and if but two people are occupying 
the rear seat, they may pull out a 
large arm rest that normally forms 
part of the back cushions. Since the 
cabin is located in front of the wing’s 
leading edge, it’s saig that fine visibility 
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is available to all. Two folding tables 
and three ash trays are provided, while 
on the left side of the fuselage is a 
cupboard for thermos flasks and 
glasses. 

Mixed wood-and-metal construction 
is utilized. The fuselage is built up of 
wood and has a metal nosepiece, which 
splits open. The rear part of the cabin, 
which mounts the engine in a welded 
steel-tube frame, is’ covered with de- 
tachable metal panels to provide acces- 
sibility to the power plant. The Fokker 
F.25 is designed to use either a Lycom- 
ing 0-435 A, giving 190 hp. at 2,550 
rpm., or a Continental E-185 of 185 hp. 
at 2,300 rpm. Either engine would em- 
ploy a two-blade two-position wood 
prop. Fuel capacity is given as 52.83 
gal, 

A ventilation and heating system is 
provided in the cabin, and luggage is 
stowed beneath the seats. Conventional 


wheel and pedal controls are fitted, and 
hydraulically operated brakes and flaps 
are standard. Instruments included are 
as follows: Sensitive altimeter, air- 
speed indicator, artificial horizon, diree- 
tional gyro, tachometer, oil pressure 
and fuel pressure indicators, oil ther- 
mometer, fuel gage, ammeter, compass, 
and a watch. ~ 

The low cantilever wing, made up in 
one unit, is of all-wood construction to 
permit low-cost easy repair in the field 
using simple tools. Two spars and ply- 
wood former ribs comprise the struc- 
ture. Tailbooms and both vertical fins 
are of metal fabrication, while stabil- 
izer, elevator and rudders are of wood 
with fabric covering. The elevator has - 
a trim tab adjustable in flight. 

Electrical equipment comprises 4 
12v. accumulator fed by an engine- 
driven generator. An electrical starter 
is combined with the generator, but an 
outside plug is also fitted so that it is 
not always necessary to use the accumu- 
lator for engine starts. Avigation, in- 
strument, and cabin lights are provided, 
as well as signal lights to indicate 
positions of landing gear and flaps. 


Specifications and Data 


190-hp. 185-hp. 
r Continental 


39.3 ft. 


ng 
on empty 
luggage 
Gross weight 
Power loading 
Wing loading 5. 
Top speed (sea level) 5 mph, 
Cruising speed (3,300 ft.) 121 mph. 
ne A 530 mi. 
anding s 
Rate of climb 
ce ceiling 
Absolute ceiling 
Takeoff run 


56 mp 
(sea level). . 
490 ft. 
wis@ 
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aviation MAINTENANCE 





Phantom view of Douglas DC-4, showing 
stations. 








Up-To-Date Rigging 
For DC-4 Flight Controls 


In view of the extensive utilization of 
the Douglas DC-4, and considering, 
too, the modifications this craft has 
undergone in the process of conver- 
sion necessitated by commercial re- 
quirements, these timely and concise 
rigging specifications are presented. 
Covering the latest procedure as com- 
piled by Douglas Service, they will 
prove a valuable aid to maintenance 
= in eliminating time-consuming 
abor. 


Ailerons 


ILERON CONTROL WHEELS should 
A« locked in neutral position by 
placing a board across four top 
points of control wheels. Angular 
clearance of 135 (-+1) deg. should be 
obtained between all fixed stops at ca- 
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ble drums in control column head, be- 
fore wheels are locked. Lock control 


- sector, between center and rear spars, 


with gust lock cockpit control, or by 
using C-clamps on gust lock mechan- 
ism. Aileron bellerank at wing Sta. 
485 should be placed in neutral and 
locked with V-block jigs. Bellerank 
is in a neutral position when ends are 
equally distant from wing Sta. 485. 
Aileron torque tube at fuselage Sta. 
117%, is in neutral position when center 
of notch in the side of large right hand 
pulley is aligned with aft edge of pul- 
ley guard. It may be held in this posi- 
tion with jigs. 

Adjust aileron push-pull rods at- 
taching the belleranks to ailerons, so 
that aileron trailing edges are aligned 
with. flap..and..wing- tip trailing edges. 


Push-pull rod must have equalized ro- 
tation on self-aligning bearing on bell- 
erank. Attach fuselage aileron control 
eable terminals in large torque tube 
pulleys. Rig cables aft to cross-arm, 
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between center and rear spars so that 
aileron automatic pilot servo unit, 
which is connected in cable system on 
left side at Sta. 150 is in neutral posi- 
tion. With servo unit attaching bolts 
loosened, adjust servo piston until aft 
face of aft packing nut is 63g (1%) 
in. from forward face of aft end fitting 
check nut. Servo unit attaching bolts 
should be tightened after proper ten- 
sion has been placed on cables. Auto- 
matie pilot servo unit for all systems 
should be installed in this manner. 

Rig cables from rear spar sector to 
wing belleranks and adjust turnbuckles 
at wing Sta. 480 to proper cable ten- 
sion. Cables routed to right wing bell- 
crank join and operate in bottom 
grooves of the sector. All turnbuckles 
in aileron cable system should have an 
equal amount of, but not over three, 
threads showing at each end of barrel. 

If jigs are available, they should be 
installed on main outer wing bolts so 
that aileron travel can be checked. If 
not available, use protractors, tape, and 
a straight edge to set aileron throw. 
In checking aileron travel, hard throws 
should not be made until stops on outer 
wing aileron bellerank bracket have 
been adjusted. 


Aileron Tabs 


In rigging cables for aileron tab, 
connect cables to turnbuckles in for- 
ward cargo compartment, Sta. 314; 
hell-hole, Sta. 320; wing, Sta. 222. On 
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wing turnbuckles, threads should be 
buried flush. In hell-hole and forward 
cargo compartment, threads should be 
buried flush, plus three additional 
turns, and safetied. Set stops on tab 
control wheel to get equal and full 
throw on wheel. Wheel must rotate 
64% turns. Turn wheel back 31% turns 
and establish neutral point. With 
wheel in neutral position, check tab 
lock, and if adjustment is necessary, 
loosen rods at tab. Then, loosen lock- 
nuts on rod at cable drum and turn 
adjustment on rods so that when tab 
lines are up on inboard end, bolts at 
rod ends do not bind. Cable tension 


74 


should then be checked and all turn- 
buckles safetied. Check for aileron tab 
throw. 


Wing Flaps 
Adjust control rods (A) and (B), 
so that rod (B) is as short as possible 





«Wing flop control lever 





and threads on rod (A) will just close 
witness hole in eyebolt (C). Control 
handle should then be placed in neutral 
position. Rig cables at turnbuckles in. 





Station 460 








ve 
Wing flop 
selector valve 











lower cargo compartment to permit 
equal throw of control level in either 
direction from neutral. It may be nec- 
essary to adjust bellcrank stop-bolts 
(E). If this adjustment is necessary, 
disconnect the up and down lines (F) 
from valve. Operate hand pump slowly 
and move flap control level to bottom 
the piston (G) in valve. Stop-bolt 
should then be adjusted to bellerank 
(H). Stop-bolt should be turned an 
additional half turn to prevent piston 
from bottoming, and lock nut tight- 


ened. Cables should then be rigged to 
tension. 

With flaps in the full down position, 
connect inboard flap actuating strut 
yokes to flap actuating links and take 
up until approximately six or eight 
threads remain showing. Before rais- 
ing flaps, be sure outboard strut pis- 
tons. are up and cables clear. Flaps 
should then be raised slowly to the up 
position and a careful check made to 
insure that they do not rub or bind 
during this: operation. With flaps in 
up position, again inspect cables to be 
sure they are not fouled, and are on 
pulleys. Tension should then be put 
on cables so that they will remain in 
position. While flap is in up position, 
check should also be made for proper 
venturi, trailing edge clearance, and 
flap droop. 

Flap should then be placed in down 
position and adjustments made on ace- 
tuating struts to get proper tolerances, 

In connecting outboard struts, run 
yoke down on piston until holes in yoke 
align with wing flap hinge assemblies, 
and bolt will slip in place with least 
possible resistance. After securing all 
connections and proper clearance is ob- 
tained, rig cables to 250 +25 lb. and 
check for proper operation. 


Elevators 


Elevator cables are generally con- 
nected up adjunctly with rudder cables 
as turnbuckles are in symmetrical 
alignment. 

All control elements of elevator sys- 
tem should be locked. Move control 
column into neutral by positioning col- 
umn posts 13144 (+%) deg. forward 
of vertical, and lock in position by 
using block jigs between movable 
stops on left column counterweight and 
rigid column stop. If elevator gust 
lock, located at Sta. 1015, has not been 
rigged and connot be locked in cockpit, 
it may be held locked by using 
C-clamps. 

When placing proper tension on ca- 
bles in forward cargo compartment, 
auto-pilot servo should be left free un- 
til eables are rigged. Slack in system 
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Flap clearance 


Flap droop |in. maximum 
to maintain § cleorance 
dimension between flop and 
venturi skin. Measure to 
bottom surface of wing to 
fuseloge fillet horn, _ 

~~ 





Flap clearance and droop data 





may be taken up by turnbuckles at 
Stations 837 and 150. Cables should be 
checked for proper tension in aft sec- 
tion of forward cargo compartment. In 
checking for elevator throw, set stops 
for correct amount of travel for up and 
down positions in taileone. Then check 
overthrow stops on pilot’s control col- 
umn with stick full forward, obtaining 
¥%-in. clearance at stop aft and 18-in. 
clearance with stick full aft. If these 
adjustments are not obtainable, correc- 
tion can be made on turnbuckles in 
forward cargo compartment. Check 
elevator for proper throw. 


Elevator Tabs 


Connect all cables and tighten tubes 
to proper tension as per cable chart 
installed in aft end of forward cargo 
compartment. All adjustments are 





15 Degrees 
2% Inches - _ ven 
7 -Neut- 4-4 
2% inches J 2°wn 
18 Degrees 
Elevator Trim Tab 





AVIATION, November, 1946 


made in the cargo compartment and 
taileone. 

Stops on pilot’s and co-pilot’s tab 
drum wheels on pedestal should be syn- 
chronized so that they will complete 
64% turns. After neutral position is ob- 
tained by turning wheels back 34% 
turns from stop, check should be made 
to insure 31% turns in each direction. 
With wheel in this position, check tabs 
for neutral and proper alignment with 
elevators. 


Rudder Cables 


After all cables have been connected, 
lock rudder gust lock in neutral. Rud- 
der pedals must be locked in neutral 
by placing flat board across — pedals 
and clamping it in place with C-clamps. 
Neutral position will be obtained when 
pedals’ pivot bolts are equally distant 
from bulkhead at Sta. 64. Adjust bus 
link and vertical push-rods so that ver- 
tical rod ends, torque tube centers, and 
torque pivot points are in alignment 
parallel to pilot’s floor. Neutral posi- 
tion of rudder bellerank at rudder 
hinge line is obtained by moving bot- 
tom yoke arm into vertical position. 
Bellerank should be locked in this po- 
sition with jigs. Take up cable ten- 
sion on turnbuckles in forward cargo 
compartment at Sta. 158, at same time 
equalizing travel of rod at servo unit. 
If excessive adjustments are made, 


check throw rod on servo unit and ad- 
just turnbuckles on each end so as to 
keep travel as even as possible. Throws 
may be set in taileone -by adding or 
subtracting washers under stop-bolts 





20 Degrees 








until correct amount of travel is ob- 
tained. This is done by measuring from. 
trailing edge of rudder to trailing edge 
of taileone. Rudder pedals should then 
be checked to insure clearance of 1% in. 
between pedals and stops. This applies 
to all four pedals. Rudder should be 
checked for proper throw. 


Rudder Tabs 


All rudder tab connections are gen- 
erally made when rudder cables are 
connected. This is done so that tab may 
be held in neutral while rudder rigging 
is being checked out. Rudder should 


20 Degrees 
3%,  % \ 
= 
VY aa 
wees 
3%, ea JS ‘eh. 


ne 


Rudder Trim Tab 








be clamped in neutral position leaving 
tab free so that it can be checked for 
throw. 


Rudder Flying Tabs 


Rudder flying tab can only be 
checked by tktow of rudder pedals with 
rudder in neutral. Flying tab and trim 
tab are incorporated in one unit, but 
are operated individually. Push right 
rudder pedal forward until rudder 
trailing edge has moved 20 (1) deg. 
to right from neutral, and adjust right 
hand rudder stop on hinge line support 
to contact rigid stop. Pash pedal still 
farther forward, and spring tab trail- 
ing edge should move to left 15 (1) 
deg. from neutral. Tolerances to left 


- are same, and there should be no play 


in the meehanism. 
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Yes, that's right... PERMATEX 
AVIATION FORM-A-GASKET 


is as useful to the efficient mechanic 
as his good right hand! 


First...it LUBRICATES! When freshly 


applied, close - fitting connections are 
easy to tighten up...all the way! 


Then...it SEALS! Quickly changes 


into a tacky paste that makes unions 


leak-proof to all fuels, lubricants and 
other liquids used in airplanes. Seal 


remains pliable...connections are PENS NG 
adjusted or disassembled! 


And then...it PROTECTS! Prevents 
corrosion of all metals used in modern 
airplane construction... because a film 
of Aviation Form-A-Gasket remains 
absolutely moisture-proof! 


Will not run at 400° above 
...nor become brittle at 70° below 


PERMATEX COMPANY, INC., BROOKLYN 29, N. Y. | 
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Loading-Stair Compartment 
Houses Ground Crew Equipment 


Utilizing what would ordinarily be 
waste space, this Douglas-designed 
loading stair features a rear storage 
compartment for handy and quick ac- 
cess to wheel chocks, portable fire ex- 
tinguisher, landing gear locks, and 
other equipment for routine servicing 
and maintenance. Compartment also 
serves as standby shelter in inclement 
weather. 

Unit is in test service with WAL at 
Burbank Air Terminal and with Air 
France. 





Lightweight Folding Ladder 
Gives Firm Ground-Grip 


®This jack-knife type ladder, offering 
interesting possibilities as a portable 
unit for on-the-spot maintenance, is 
constructed of magnesium and has 
metal-reinforced hickory rungs. 

Weighing 21 lb.—approximately 10 
lb. less than conventional wood ladder 
—it consists of two 5-ft. hinged sections 
automatically locked in open position 
by gravity-actuated sliding pins to pro- 
vide strong 10-ft. length. Rung sur- 
faces are flat on tread side and about. 
1 in. wide. Steel spikes at base afford 
secure setting for various types of ter- 
rain. 

In service with AOA for emergency 
use, ladder was developed by line’s 
Safety Engineer C. S. Hayward. 
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Maintenance Testing 
Of Automatic Direction Finders 


By WAYNE E. PRICE and E. M. HASSELL, 


Sperry Service Department, 


Sperry Gyroscope Co. 


Difficulty of attaining flight conditions in a shielded room posed a 
test and maintenance problem—but solution was found in develop- 
ment of an antenna simulator to reproduce artificially the signal 
received by a directional loop. Described here are this special 
simulator, its associated test equipment, and the simplified tech- 


nique employed. 





a variety of radio’ receivers and 

radio avigational aids. This great: 
variety: of radio equipment has placed 
a difficult burden on radio maintenance 
because the special apparatus fre- 
quently requires test conditions simu- 
lating both installation and _ signal 
characteristics normally encountered in 
aircraft. This test and maintenance 
burden could partially be absorbed by 
the manufacturer if he supplied suit- 
able maintenance apparatus for his 
particular equipment. 

This article outlines the design and 
use of a test set for maintenance of 
automatic radio direction finders. 

Many aircraft-type receivers employ 
a shielded loop antenna as a source of 
signal pickup for various functions of 
the particular equipment. Early 
aireraft receivers emploved a_ fixed 
shielded‘loop for reduction of precipi- 
tation static and as an aural null radio 
compass device. Later types of equip- 
ment were improved by the addition of 
loop modulator stages and a right-left 
indieator to give indication of the loop 
null signa! position. Modern devices 
use various motor systems to drive the 
loop coils to signal null and to indicate 
this relative loop position to the pilot 
as an avigational aid. Equipment of 
this nature was usually designed, tested, 
and maintained in a calibrated, 
shielded, or screened room. 

Illustrated in Fig. 1 is a typical 
shielded room for testing the automatic 
radio direction finder in its various 


Pp RESENT-DAY AIRCRAFT normally use 
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functions of (A) receiver with “T” or 
“L” antenna, (B) shielded loop re- 
ceiver, (C) aural null compass, (D) 
automatic direction finder (adf) with 
sense antenna, and (E) automatie di- 
rection finder with shielded sense loop. 
Calibration of a screened room is con- 
trolled by relative position of the trans- 
mission line between the floor and eeil- 
ing, relative position of the adf loop to 
the transmission line, and the line load- 
ing resistor value. 

Filtering of power lines entering the 
room presents a major problem along 
with electrical noises that may be gen- 
erated by equipment operating inside 
the room. These filtering and isolation 
problems have become increasingly dif- 
ficult with expanding use, near the 
maintenance shop, of radar equipment 
using pulse outputs of extremely high 
peak powers. These pulses will usually 
enter a wire mesh screen room with 
little or no attenuation. A modern 


- automatic radio direction finder will 
operate on field strengths as low as 5 


microvolts per meter, with the result 
that operation may be affected by very 
minute stray signals. Leakage through 
the case of the signal generator usually 
proves to be the most chronic source of 
interference and is most difficult to 
control. 

As shown by Fig. 1, it is easily con- 
cluded that a test setup in a screen 
room adaptable to one particular equip- 
ment is not easily converted to other 
uses. Personnel at a radio laboratory 
and maintenance base would probably 


find it most convenient to maintain a 
screen room for special engineering 
tests, enabling performance of routine 
maintenance and alignment tests by 
suitable fixtures simulating screen room 
conditions. In maintenance, or produc- 
tion testing, of a right-left, or adf, 
there are two factors which must be 
controlled — namely, microvolts-per- 
meter field strength at the loop coils, 
and microvolts input to the antenna 
system. These considerations are fur- 
ther divided; the antenna system’s 
pickup, or effective height, must be 
controlled in a specific relation to the 
loop pickup, and must be of a specific 
capacitance to ground. Control of these 
factors must be accurate and stable. 

A test set suitable for performing all 
alignment, static, and dynamic tests on 
an adf receiver is shown in Fig. 2. 
Basic components of this test fixture 
are: (A) Loop and antenna simulator, 
(B) control unit and junction box, and 
(C) thyratron current meters. Miscel- 
laneous accessories include: A short 
length of loop cable proverly loaded to 
simulate that used in the aircraft; an- 
tenna transmission line that is double- 
shielded and loaded to the appropriate 
capacitance; tach shaft tuning control; 
power cable to the receiver; and radio- 
frequency (r-f£) cable connecting to the 
signal generator. These various com- 
ponents may be placed and connected 
wherever required and in any manner 
convenient to the operator. 


Loop Simulator 


The loop simulator is shown in Fig. 
3 with a schematic diagram as particu- 
larly applied to the Sperry Mark I 
Automatic Radio Direction Finder 
shown in Fig. 4. The detailed design of 
this equipment is necessarily controlled 
by the particular apparatus to which it 
is to be applied, but the principles em- 
ployed are entirely similar for any 
other make of equipment. 

A large dial in the center of the 
panel is connected through the loop coil 
and the slip ring assembly to the 
small electrostatically shielded signal 
radiation coil mounted in the center of 
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the loop coils. The pointer over the rim 
of this dial connects to the loop coils 
and motor drive system. Because the 
signal fed to the loop coil is confined 
entirely to magnetic coupling, identical 
electrical conditions to those existing in 
a screen room are simulated. Figure 3 
shows the loop slip rings and motor 
drive system taken from the Mark I 
Automatic Radio Direction Finder 
equipment. The loop coils contained in 
the eireular shield are electrical replicas 
of coils normally used on standard 
equipment, reduced in physical size and 
with the electrostatic shields deleted. 
Fig. 4 shows the schematic diagram. A 
calibrating resistor is included which 
is adjusted by hand for convenience so 
that microvolts-per-meter field strength, 
introduced into the loop coils, can be 
read directly from the signal generator 
attenuator. Most measurements on this 
type of equipment must be converted 
to microvolts-per-meter; so the feature 
of reading it directly on the attenuator 
dials is advantageous to the operator. 

The two small dials on the panel are 
used to control the antenna constants 
of effective height and reflected eapaci- 
tance. The smaller capacitor (C1), con- 








trolled by the right-hand dial, is con- 
nected directly from the signal gener- 
ator line to the antenna transformer 
input post. The larger capacitor (C2), 
controlled by the left-hand dial, is con- 
nected from the antenna transformer 
input post to ground. With this ar- 
rangement, capacitive feed to obtain 
the required signal phase shift is made 
to the transformer, controlled in signal 
intensity by the series capacitor (C1) 
while reflected antenna capacitance is 


controlled by the larger capacitor (C2). 


With this arrangement of magnetic 
coupling to the loop coils and capaci- 
tive coupling to the antenna trans- 
former, no additional facilities need to 
be made for proper phase relation. 
Our accompanying table shows a 
calibration chart to permit the operator 
to rapidly adjust Cl and C2 to obtain 
the desired simulated antenna con- 
stants of effective height and capaci- 
tance. The last line of this antenna set- 
ting chart shows a multiplication factor 
that must be applied to obtain true 
microvolt input to the antenna trans- 
former when making measurements in 
the Ree-Ant function. It is felt that 
use of this correction for the Ree-Ant 


funetion would be less complex than 
using a third antenna capacitor and the 
additional required r-f cireuit switch- 
ing. 

Control Box 


The combination control panel and 
junction box is shown in the right fore- 
ground of Fig. 2. All controls which 
are normally used in operation of the 
Mark I receiver are duplicated, inelud- 
ing a precision tuning dial. The Mark I 
Automatic Radio Direction Finder 
equipment is designed to operate on 
either 12 or 24v. input by switching; 
hence, a 12/24v. transfer switch with 
appropriate interlock cireuits is in- 
cluded. Standard control components 
—i.e., function selector, volume sensi- 
tivity control, and loop motor drive cir- 
cuits—are brought to a plug on the left 
of the cabinet to permit disconnecting 
the control unit circuits inside the cabi- 
net so that a dual control unit or single 
control unit and indicator can be fune- 
tionally tested independently of the 
cireuits in the cabinet. This arrange- 
ment has the advantage of permitting 
a full control unit test while not requir- 
ing the use of an expensive piece of 


Fig. 1. Testing of automatic direction finders in a shielded room requires a special and complex setup. 
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Fig. 2. Using a loop simulator (top right) and a special control box (lower right), automatic 
direction finders can be tested without resorting to a shielded room. Equipment is shown 
connected fo a Sperry Mark | automatic direction finder radio receiver; a Ferris signal 


generator (top left) provides test signal. 


operational equipment for receiver test 
and alignment. 

Meters are installed in circuits as an 
aid to alignment and trouble-shooting. 
They include: (A) Input voltage meter, 
20 or 40v. full seale; (B) input current 
ammeter, 10 amp. full scale; (C) out- 
put meter, 10 and 20v. a.c. full scale 
with 500 ohm load; and (D) tuning 
milliammeter for resonance indication, 
25 ma full scale. The phone jack, pro- 
vided on the front panel, is connected 
to one output circuit while the meter is 
connected to the opposing output line. 
As an aid to construction and mainte- 
nance, standard radio components are 
used wherever practical. 

Another basic component of test 
set, the thyratron current meter (center 
foreground of Fig. 2), is used only for 
adjusting the thyratron standby bias 
and modulation signal phaser; hence, 
it is constructed as a separate unit to 
provide maximum flexibility and r-f 
shielding. The adapters and sockets 
are arranged for direct continuity of 
all circuits, excepting the plate lead, 
which is taken through a 50 ma meter 
in each tube. The Sperry Mark I Auto- 
matic Radio Direction Finder uses 
phase shift control thyratron drive to 
the loop motor, which differs only in 
minor detail from most loop drives. 


Maintenance Tests 


Many tests which are basic criteria 
of design need not be repeated in nor- 
mal equipment maintenance. Experi- 
ence has shown that simplified func- 


tional tests would be the greatest aid in 
maintaining automatic radio direction 
finder equipment to maximum perform- 
ance. It is recogn*zed that tests will 
vary to some extent with different types 
of equipment; so the tests listed here, 
as recommended for the Sperry Mark I, 
may be used as a maintenance guide for 
similar equipments. 

I-f Alignment—Signal generator is 
connected to grid tap of mixer through 
a.0.25 mfd isolation capacitor. Inter- 
mediate-frequency (i-f) system should 
be tuned carefully at a low signal level 
to assure accurate peaking of each 
transformer. Upon completion of i-f 
alignment, microvolt input for stand- 
ard output should be recorded. 

I-f Attenuation—Signal generator 
should, be connected to its input ter- 


minal on loop simulator panel and 
adjusted to 200 ke. Receiver should be 
tuned to signal generator in Rec-Ant 
function for standard output of dv. 
Note attenuator setting on signal gen- 
erator, then move signal generator dial 
to i-f (175 ke) and increase signal gen- 
erator output for 5v. on output meter. 
Difference of two attenuator readings 
is RF system’s i-f attenuation. 

R-f Alignment—With this test set, 
r-f alignment of all circuits can be 
made with signal generator connected 
to loop simulator. Alignment instruc- 
tions of particular equipment under 
test may be followed as outlined in in- 
struction manual. It may be remem- 
berd that in many receivers most accu- 
rate alignment is obtained when using 
a signal generator output just suffi- 
ciently above noise level of receiver to 
obtain accurate indication of resonance. 
With this test set, as in case of a screen 
room, maximum signal is fed to loop 
circuits with loop signal coil pointer 
displaced 90 deg. from dial’s zero on 
electrical null. 

2050 Bias and Drive Test—In a 
phase-operated thyratron drive, two 
adjustments are required—i.e., standby 
bias and signal phase. In Mark I 
equipment, standby bias is checked by 
inserting the 2050s in thyratron meter 
sockets and adapters in 2050 sockets in 
receiver. Equipment is placed in Auto- 
Ant function and input grid of tone 
amplifier is shorted to chassis to ex- 
clude tone signal. A current reading of 
3 to 7 ma should be observed on each 
tube. Variation of this current may be 
caused by a defective tube, or drift of 
circuit components, to where it would 
become necessary to change resistor 
component of bias phase network. 
Drive currents are checked by removal 
of short to tone amplifier and tuning 
receiver to a 250 microvolts-per-meter 
signal in each of its bands. Signal coil 
dial is then swung right and left to 
cause loop motor to drive full speed in 
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each direction. During drive, thyratron 
currents are observed and signal phaser 
is adjusted to obtain maximum drive 
current on fired tube consistent with 
minimum back current in off tube. In 
this particular equipment, it is best not 
to permit back current of off tube to 
exceed 7 ma. Once phase of modulation 
signal has been adjusted for most satis- 
factory drive, thyratron meters should 
be removed to prevent scattering RF 
interference. 

Signal-to-Noise Test—Proper func- 
tion of an automatic radio direction 
finder system may be maintained in 
such a manner as to satisfy basic re- 
quirement of receiver in its. functions 
as an automatic radio direction finder, 
but neglect of maintaining appropriate 
signal-to-noise ratios can easily lead to 
a pilot’s complaint against equipment. 
To insure a minimum of operational 
complaints, it will be found advanta- 
geous to check equipment in functions 
normally used by manufacturer in his 
production test methods. A manufac- 
turer will probably use several test 
points in each band, but routine main- 
tenance can keep equipment in good 
order by using alignment points at each 
end of band and one center band fre- 
quency. 

Brief tests are outlined as follows: 

Rec-Ant Signal-to-Noise — Switch 
equipment to Rec-Ant function and by 
modulation on-off method, check and 
record signal-to-noise ratios to average 
characteristics as specified by manufac- 
turer. In this function, signal gener- 
ator attenuator must be set above de- 
sired signal corresponding to antenna 
effective height. 

Rec-Loop Signal-to-Noise — Switch 
equipment to Rec-Loop function and 
rotate signal coil dial to 90 deg. or 270 
deg. and record signal-to-noise ratios 
for 6 db output, reading signal gener- 
ator attenuator directly as microvolts- 
per-meter. 

Auto-Ant Signal-to-Noise — Switch 
equipment to Auto-Ant function and 
record Signal-to-Noise ratios as above. 
In this instance manufacturer’s data 
may not be directly applicable; as in 
case of Mark I equipment, a 0.2 meter 
50 mmf antenna is used in production 
tests. Increase of antenna capacitance, 
or effective height, will, of course, lower 
signal-to-noise ratio figures that are 
obtained. 

Auto-Loop Signal-to-Noise—Switch 
receiver to Auto-Loop function and 
record signal-to-noise ratios which can 
be compared directly with data avail- 
able from manufacturer as operation in 
this function is independent of antenna 
characteristics. In Auto-Loop function, 
loop cross-over test should be made by 
swinging signal coil 90 deg. and 270 


AVIATION, November, 1946 


deg. points under loop pointer to deter- 
mine point in degrees to which drive 
reverses its direction. This test should 
be made in center of bands and at a 
field strength not exceeding 250 micro- 
volts-per-meter. A sharp cross-over 
point within 10 deg. of 90 deg. from 
null insures proper operation of auto- 
matic modulation circular cireuits. 

In the original certification of an 
automatic radio direction finder, the 
statie type accuracy tests are recorded 
in which the loop housing, or the signal 
source, is displaced in steps of 15 deg. 
throughout 360 deg. rotation, and the 
accuracy at which the loop returns to 
the true null is recorded. This test is 
made at varying field strengths from 
50 microvolts-per-meter and up. In 
this type of test small inaccuracies and 
malfunetions are difficult to evaluate. 
Production testing of the Sperry Mark 
I Automatie Radio Direction Finder 
is done by a dynamic method in which 
the signal plane is moved away from 
the loop position at a speed of 3 deg. 
to 6 deg. per second. Whatever error 
has a tendency to exist in the equip- 





Fig. 3. Loop simulator consists of shielded 
pick-up loops rotated in field of exciter coils. 
Large drum contains coils. Connections are 
made through slip ring. 


ment is read as lag and is greatly 


amplified for ease of recording. Weak 


or erratic drive, unbalance of drive 
torque, or vaxious phase displacements, 
will show more readily in the dynamic 
type tests. 

Auto-Ant Lag Test—Switch receiver 
to Auto-Ant function and tune care- 
fully to signal generator in each fre- 
quency at approximately 25 microvolts- 
per-meter fieid strength. Rotate signal 
coil dial slowly and steadily first cloek- 
wise, then counterclockwise, at a speed 
of from 3 deg. to 6 deg. per second and 
record degrees lag or error of loop coil 
pointer from zero of signal coil dial. 
For maintenance test, it will be advis- 
able to record data at 10, 25, and 1,000 
microvolts-per-meter. 

Auto-Loop Lag Test—Switeh re- 
ceiver to auto loop function and tune 
carefully by tuning meter to a signal 
of about 50 microvolts-per-meter field 
strength. Record lag at 25, 50, and 
1,000 microvolts-per-meter. While on 
this function, it may be well to test 
drive speed and cross-over point to 
assure a good balance of pointer ac- 
curacy on each side of null. 

It has been found that the produe- 
tion differences of a given series of 
Mark I Automatic Radio Direction 
Finder Receivers are very slight as 
may be assumed in any equipment 
manufactured in quantities. Mainte- 
nance personnel may readily find the 
use of manufacturer’s test specifica- 
tions and test system very advanta- 
geous. Recording of functional data 
from these tests for each receiver as it 
is serviced will insure uniform mainte- 
nance and immediate detection of 
abnormal operation. Such an equip- 
ment record will also aid in establishing 
requirements for spare parts, overhaul 
period, and time limits. 
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Fig. 4. Circuit of loop simulator shown in Fig. 3. 
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These Are the Export Markets 


British manufacturers believe 
they can double prewar aircraft 
exports. That amount may be fine for 
them, but not good enough for us. For 
a survey of world markets indicates 
that American aircraft makers can do 
much better than that if they are will- 
ing to begin their long-term planning 
for permanent markets early enough. 
Every other exporting nation is 
pushing its goods to foreign ports. 
The trade boom is on. And the best 
bet for American aircraft in this inter- 
national gold-rush is to especially cul- 
tivate the markets of greatest future 
promise for us. 

British aircraft constructors recently 
displayed their wares to 6,000 guests 
representing more than 30 different 
markets where the British felt their 
trade prospects were good. Prospects 
of our plane makers are good in an 
equal number of markets; not so 
promising in a lot of others. Let’s see 
where we stand on permanent market 
possibilities : 

Our best market lies right in our 
own hemisphere. It is not hard to 
spell out why. Our foreign trade ban- 
kers now estimate that Latin Ameri- 
can nations have more than $4,500,000,- 
000 in gold and dollar reserves. This 
means their available funds to spend in 
foreign purchases today are four times 
what they were before the war. Else- 
where in the world a nation’s foreign 
purchases is pretty much limited by 
how much it can borrow from the 
United States and the new international 
bank. 

But that’s not all. Most of us feared 
that the Latin American boom would 
begin to peter out right after the war. 
To the contrary, these countries are 
striding ahead faster than ever. Prices 
of Latin American exports are steadily 
rising. Coffee, meat, lead, silver, to- 
bacco, sugar, tin, and zine are among 
the commodities still finding a ready, 
even eager, world market. 

The recent hike in coffee prices, for 
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This up-to-the-minute survey shows just where U. S. plane, engine, 
and accessory producers can build vital foreign trade business, 
and keen pointers are given on competition today and tomorrow. 
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example, will bring in an additional 
$225,000,000 to a half-dozen nations 
down there with 60% of it going to 
Brazil. .Raw materials (like Chilean 
iron ore) that have not moved out 
in some time are again being exported. 
Finished manufactures have become an 
important item in their export trade. 
Industrial projects like hydroelectric 
plants and steel mills are under devel- 
opment, while new petroleum fields are 
being opened up. 

Then there is the tourist trade. 
North Americans spent. $125,000,000 in 
Latin America last year. And that is 
only the beginning of a huge postwar 
travel. So Latin America not only has 
the means today to buy abroad but bids 
fair to continue to have a steady stream 
of dollars and sterling flowing in for 
foreign trade use. 

Argentina, where an airplane can be 
landed almost anywhere in the open 
country, heads the list of Latin Ameri- 
can markets. She has the largest ex- 
change balances and the least inflation. 
Yet we will have to put in our best 
licks there if we want to keep Argen- 
tina as a permanent market for Ameri- 
ean aircraft. 

The reasons are both political and 
economic. Both Argentina and neigh- 
boring Uruguay fall rather naturally 
into the British sphere of influence. 
Their meats, grains, and other farm 
products, find their natural outlets in 
Great Britain and Europe. 

That’s why British plane makers be- 
gan concentrating on this area the 
minute the war was over in Europe. 
We may have to accept second place 
in this market. It will depend on the 
changing political situation there as 


well as on our own initiative. But it is 
a market worth fighting for. 

In Brazil the positions are reversed. 
There we are top-dog as that nation’s 
largest supplier. Brazil has $650,000,- 
000 in gold and exchange balances. Ex- 
ports were $600,000,000 last year; may 
reach $800,000,000 in 1946. Accord- 
ing to recent reports from distributors 
there, her airlines, wealthy land own- 
ers, and mining industry could use 700 
planes now if they were available. 
Nowhere in South America has com- 
mercial aviation developed so rapidly 
in the last few years. 

As a long-term market. Brazil is one 
of our best bets anywhere. With an 
area larger than the United States, she 
has vast unexplored territories inac- 
cessible to her under-developed rail and 
highway systems. But she does have, 
already, the largest and most modern 
steel plant in Latin America, produces 
most of the consumer goods essential 
for life, and is building a modern mer- 
chant fleet to fly her flag in world 
trade. Her remarkable industrial prog- 
ress during the war is an indication of 
what the future may hold. And it has 
been, and still presumably is, our State 
Department’s policy to extend all pos- 
sible aid to make Brazil a great nation. 

Chile, third of the Latin American 
“big three”, has large trade balances 
from the export of nitrates. Export 
managers report that British and 
Swedish traders are very active there 
and are offering keen price competition 
in many lines. Chile, of course is a 
rugged coastal country. Nevertheless, 
she is allocating gasoline taxes for air- 
port development and probably could 
absorb several hundred personal planes. 
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Colombia, Bolivia, and Peru have 
more limited market possibilities. But 
even in these areas there will be a grow- 
ing need for commercial type planes 
for freight hauling. With her heavy 
dollar balances, Colombia (also see 
page 84), is picked for the market of 
the group. Bolivia holds forth the 
least promise. 

Venezuela, with its rich oil produc- 
tion, offers the most attraction farther 
north. Exports during the last 10 yr. 
were nearly $3,000,000,000, while im- 
ports were just over $1,000,000,000. 
The people cannot eat gold and they 
can’t drink oil. They feel they have 
earned a much higher living standard 
than they have, and the new political 
leaders there are about to use the na- 
tion’s wealth to improve the lot of the 
people. The concentration of wealth 
has limited the market for personal 
planes. But this little nation is like 
an awakening giant and is worth culti- 
vating most carefully today. A little 
spade work now may pay rich divi- 
dends to our more enterprising aircraft 
exporters within the next few years. 

Our nearest neighbor, Mexico, cer- 
tainly will bear consideration. Gold and 
exchange balances have jumped from 
$34,000,000 in 1939 to $340,000,000 in 
1946. There is an immediate market 
for several hundred personal planes. 
Mexico is rapidly industrializing and 
the plane market will grow as this pro- 
gram develops. 

Central American countries like Pan- 
ama, Costa Rica, and the rest, prob- 
ably will purchase few planes, indi- 
vidually, but export authorities feel 
that the overall plane market there is 
worth looking into. 

Europe is not as attractive a market 
as one might suppose, except for air- 
liners. Most governments there have 
strict controls barring importation of 
everything but bare essentials of life 
these days. And by the time the import 
bars are let down we are likely to have 
tough competition not only from the 
British but also the Swedes, French, 
Hollanders and, possibly, the Russians. 
These countries intend to build their 
own aircraft and to export as well. No 
one, of course, would count on the 
Soviet satellites as promising export 
markets at this juncture. 

In the Far East you have a more en- 
couraging outlook over the long term 
than you do for the immediate future. 
Australia can be almost written off for 
several reasons. She is developing a 
highly protected aircraft industry of 
her own which may in time provide 
most of her needs. Meanwhile the 
British will have the preference. The 
Philippines may provide us a small 
but desirable market as the islands get 
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back on their feet. Thailand (Siam), 
French Indo-China, and the East Indies 
have little to offer us marketwise. 

But it’s a different story with India 
and China. India is a rich country 
when it comes to exchange balances, 
and her traders maintain that she will 
be very definitely interested in Ameri- 
can aircraft whenever the British un- 
block India’s huge’ sterling balances. 
Great Britain is committed to negoti- 
ate a financial settlement with India 
within the next 9 mo. Dollars then will 
be available to the Indians, and Ameri- 
can traders will have their first oppor- 
tunity to really participate in India’s 
industrialization and development. 


Long Termers 


China and Korea both have attrae- 
tive long term possibilities whenever the 
political situation straightens out in 
these respective countries. The Jap- 
anese had developed Korea into a quite 
highly industrialized nation, but one 
heard little of the nation economically 
since the Japs had kept a tight rein 
on the Koreans. But some day when 
commerce opens up again Korea will 
be a market worth investigating. 

The Chinese are depending on air- 
eraft to help solve their difficult trans- 


portation problems. Industrialization 
programs have been laid out by the 
government involving the use of thou- 
sands of planes. But it may be another 
5-10 yr. before China becomes strong 
enough to really make a start on these 
programs, which are only so much pa- 
per work today. 

Foreign traders have been arguing 
about Middle East markets for the last 
year. Some feel that we have a golden 
opportunity to get a toe-hold there. 
But the majority, including some of our 
former military commanders in that 
area, hold that these markets may buy 
some American goods for awhile but 
are likely to revert to the British and 
French in the long run. 

Last but not least is airminded South 
Africa. Although the Union of South 
Africa is part of the British Empire, 
the whites there are shrewd traders and 
by no means adverse to buying Ameri- 
can aircraft. Some feel South Africa 
is one of oux best potential markets, 
since this land has always had a favora- 
ble balance of trade and has just 
opened new gold fields which should 
more than double the country’s present 
purchasing power. South Africa has 
more landing strips today in proportion 
to its population than any other nation. 
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While Great Britain today is our most serious competitor for lucrative and essential aircratt 





export markets, we are certain to be hard pushed by other nations, possibly including the 
Soviet, Author Hoadley points out. Russians, with a state-owned industry, might well have a 
decided price advantage on craft developed from types shown here—IL-2, a twin engine 
transport believed to have evolved from DB-3F, and twin-engine twin-rotor helicopter having 
many design features reminiscent of Germany's Focke Achgelis FA-223. (Sovfotos) 
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Colombian Air Transport 
At Crossroads 


By GEORGE M. GALSTER, Lotin American Analyst 


A rapid .postwar expansion of passenger and cargo facilities has 
' strained this South American country's airline resources to the 
point where up-to-date regulation is seen as the only method of 
avoiding a serious crisis. | 





facing a period of unprece- 

dented expansion—yet today, the 
industry is in a state of minor chaos 
because legislation has not kept pace 
with recent developments, 

When surplus aircraft became availa- 
ble after the war, dozens of new com- 
panies started covering the country 
with a network of cargo and passenger 
routes. Lack of control, however, cre- 
ated irregularities potentially harmful 
to the industry as well as to the coun- 
try’s economy. 

Chief among these difficulties has 
been the granting of concessions with- 
out adequately forecasting traffic and 
cargo potentials, resulting in poor dis- 
tribution of service. Another has arisen 
from the haphazard method of defin- 
ing carriers’ rights and responsibilities. 
The whole situation is complicated 
further in that the new airlines are 
clamoring for immediate use of pro- 
prietary airports and elimination of 
alleged monopolies. 

Last year, the Colombian govern- 
ment invited CAA to study the prob- 


IR TRANSPORTATION in Colombia is 


lem and recommend changes. Aviation © 


circles in Bogota expect that recom- 
mendations will fall into two main di- 
visions: 1. A new governing board 
should be set up, similar to CAA, with 
full authority to handle all concessions 
and permits, and this organization 
should be backed by new legislation 


defining various types of airline certifi- 
cates and providing for inspection and 
licensing of aircraft; 2. new inter- 
national airports should be constructed 
at Bogota and Leticia, and key air- 
ports at other points should be nation- 
alized. 

At present, civil aviation is con- 
trolled by the Ministry of War through 
Colombia’s Department of Civil Aero- 
nautics. This department, headed by 
Col. Jose Forero, has only ten people 
to handle its tremendous volume of 
work. Recently Col. Forero has been 
assisted by a member of the American 
Air Mission in certain problems similar 
to those encountered in the U. S&S. 

This department will undoubtedly 
form the nucleus of a governing board 
and it is possible that CAA experts 
will assist in its formation. Some pre- 
liminary work of reorganization has al- 
ready been accomplished by an interim 
council of three Air Force officers 
appointed in August. 

The question of who is to manage 
and operate airports in Colombia is 
probably the most difficult phase of the 
whole problem. With the exception of 
Medellin, most larger cities have un- 
economical duplication of airport fa- 
cilities. In Bogota, for example, AVI- 
ANCA has exclusive use of Techo 
Airport, which is located close to the 
city and is fairly suitable for modern- 
ization. All other companies are using 











AVIANCA'S terminal building at Techo Airport, Bogata, with 
hangar at left, present attractive-looking installation. 
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the old military airbase at Madrid, 
about 20 mi. from the capital. Even 
there, TACA de Colombia, LANSA, 
and VIARCO have separate passenger 
terminals. AVIANCA pioneered most 
of the country’s air transport facilities 
and now feels no obligation to offer 
their use to competitors. Projected na- 
tionalization of airports does not imply 
government ownership, but rather some 
form of joint management where all 
companies would be represented. 

It is evident that the public is greatly 
interested in the proceedings. News- 
papers recently played up the annual 
report made to Congress by Minister 
of War Luis Tamayo, who not only 
cited the need for a long range aviation 
policy but also presented a three-point 
program calling for immediate action. 

Chief among these proposals was ex- 
pansion of the flying school at Cali and 
the mechanics school at Madrid. At 
present, new airlines are permitted to 
hire American and Canadian personnel 
since there are not enough trained 
Colombians. In addition, the Minister 
urged unification of all radio and 
meteorological services, saying that the 
present system was inadequate and po- 
tentially dangerous. High mountains 


and low cloud cover around most. ~ 


Colombian cities emphasize the impor- 
tance of this point. Finally, the pro- 
gram called for paving of runways at 
Turbo, Cucuta, Ipiales, and Tumaco, 
and lengthening of strips at other spe- 
cifie points. 

Need for air service is evident when 
one considers that Colombia is divided 
by three great mountain ranges and 
that its richest cities are concentrated 
on high plateaus in the interior. Little 
river transport exists and only two rail- 
road systems—unconnected—have been 
constructed, one originating at Bogota, 
the other at Cali. 

From the international viewpoint, it 
is primary that Colombia’s air trade 
prospects are among the best in South 
America because of the high value per 
pound of exports and the nearness to 
U. S. markets. The government is well 
aware of these considerations, and early 
action may be expected. 


VIARCO'S passenger building at Cali is typical of ground facilities 
being erected in Colombia. 
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DEPRESSION IN °47? 


..-controls can bring one 





ness man, who values freedom, to protest against 

government regulation. On this account, many 
people who do not know the facts in detail are in- 
clined to discount current business protests against 
the post-war application of wartime economic con- 
trols. This is particularly true since in his report for 
the third quarter of this year, the Director of War 
Mobilization and Reconversion implied that busi- 
ness is in fine health by remarking that “business 
profits, after taxes, are at the highest point in 
history.” 

In complaining about government controls, how- 
ever, the American business man is not crying wolf. 
These controls were an essential war weapon. Now, 
however, they are contributing decidedly to a twist- 
ing and distorting of the American economy in a 
degree which, if not soon corrected, may well start 
- production and employment down the toboggan. 

One general indication of how badly twisted our 
economic system has become is found in the wide 
disparities in the amounts by which different groups 
of prices have increased. Since 1941, for example, 
farm prices have advanced an average of about 
125%. Industrial prices, more tightly controlled than 
any other group except rents, have increased only 
about 32%. Meanwhile, straight time hourly earnings 
of industrial workers have gone up about 60% and 
the cost of living about 43%. 

The advances of individual prices within these 
groups have also varied enormously. Among indus- 
trial prices, that of finished steel has gone up only 
about 14% since 1941, while lumber has gone up over 
50%. Hourly wage rates in the women’s garment 
industry have gone up 116%, while those in the 
brewing industry have gone up only 33%. That share 
of the cost of living due to rent has gone up only 
4%, while that due to the cost of clothing has gone 
up over 60%. 


Well, What Of It? 
At least four things of major importance: 


[ IS CONVENTIONAL for the American busi- 


1. Production, under the influence of price 
control, has been heavily concentrated in some 


lines to the neglect of others. Result—unbalanced 
production, unbalanced inventories, and a seri- 
ous cut in the flow of goods to consumers. 


2. More or less uniform post V-J Day wage 
increases, promoted by the federal government, 
have imposed a far more serious cost problem on 
some industries than on others. This is particu- 
larly true of some of the most basic industries. 


3. While, as a whole, “business profits, after 
taxes, are at the highest point in history” (due 
in part to a temporary excess profit tax rebate 
arrangement) there are enormous disparities in 
the profits of different industries. Some key in- 
dustries are making little or no profits. 


4, If not corrected, the distortion of prices, 
wages and production, which has resulted in 
such a wide disparity of profits, can contribute 
decisively to a major business upset. 


The most striking example of the distortion of pro- 
duction by controls was, of course, that provided by 
a metropolitan meat famine at a time when beef 
cattle crowded the ranges. This has now been recog- 
nized. But there are many other distortions. Abun- 
dance of sports clothes, acute shortage of more essen- . 
tial clothing made from the same kind of cloth. 
Successive shortages of critically important products 
like baling wire and nails as the price lid on steel 
is jiggled first this direction and then that. 

Some of these distortions of production are due to 
material shortages. But a major contributor is un- 
even application of controls, and the total removal of 
some while others are held firm. Among the results 
are bulging inventories of partially completed assem- 
blies and shut-downs while waiting for parts. 


Wage Complications 


While price controls, unevenly applied, have 
shunted production first this way and then that, the 
federal government has further complicated the situ- 
ation by promoting uniform wage rate increases 
without regard to varying capacities to pay them. 
The greatest single contribution to this distortion 
was made by the President himself. In the course of 





unsuccessfully trying to mediate the dispute over 
steel wages last January he recommended a wage 
rate increase of 1814 cents an hour. Immediately that 
increase was accepted by organized labor as par for 
the first round of wage adjustments, having the sanc- 
tion of the White House itself. The game then be- 
came to beat par. 

But the capacity of different industries to pay 
wage increases varied greatly. During the war some 
had hiked their pay much more than others. More- 
over, in some industries wages are a much larger 
element of total cost than in others. In 1939 (last 
year for which figures are available) wages ranged 
all the way from 212% of total sales in cigarette 
manufacturing to 34.3% in hosiery manufacturing 
and 65.2% (for wages and salaries combined) in soft 
coal mining. 

Under these circumstances, some industries were 
far less able to meet a uniform wage increase than 
others. Nonetheless, many of them had uniform wage 
increases imposed upon them. Then the price lid was 
held firm. This, coupled with material shortages and 
production difficulties which also choked output, 
squeezed the profit right out of those industries. 


A Study In Contrasts 


Some of the most important industries are making 
little or no profits while they bump along on a pro- 
duction volume which fails to meet consumer needs 
and prevents attainment of maximum efficiency. The 
automobile industry affords one conspicuous exam- 
ple. Another is electrical manufacturing, and rail 
equipment is yet a third. All of them are crucially 
important. Many other lines of business, of course, 
are extremely profitable. For example, the profits of 
a group of large retail stores were 150% higher dur- 
ing the first half of this year than they were a year 
ago; the profits of a group of motion picture com- 
panies were up 140%. 

In the meantime, the workers in some of those 
low-profit industries are in no bed of roses. The in- 
crease in the cost of living since 1941 is now outstrip- 
ping the increase in the hourly wage rate of workers 
in a number of industries, where wage rates have not 
risen as much as the average. On a weekly basis, a 
shorter work week, with less overtime, has combined 
with the recent upsurge in consumer prices, to place 
the living standards of some of these workers below 
the wartime level. 

Such circumstances obviously create pressure in 
the ranks of these workers for another round of 
wage increases. But as long as the profit remains 
squeezed out of their industries wage increases, if 


any, must be translated either into higher prices, or, 
if the government sits tight on the price lid, into 
losses which will discourage production and ulti. 
mately cost workers their jobs. 


What To Do? 


Salvation both for the workers and for employers 
in the relatively profitless section, a peculiarly im. 
portant group of industries, must be looked for 
primarily by increasing productivity, thereby de- 
creasing the cost per unit. Part of this higher pro- 
ductivity can come only from individual efforts 
of the workers themselves. Another part can come 
from an elimination of bottlenecks in materials and 
parts which prevent the labor force from working 
most efficiently. Only by greater output per man- 
hour can workers and management solve their 
common problem. 

Until productivity has been thus increased, it is 
hard to think how the federal government could do 
a greater disservice both to labor and to industry 
than to repeat its performance of promoting a uni- 
form national wage increase. With the present dis- 
tortion of the national economy, some industries 
might again take such an advance in their stride. 
With many others it would raise even greater havoc, 

While avoiding like the plague promotion of an- 
other uniform wage adjustment, the federal govern- 
ment must make it a primary objective to relieve 
distortions caused by the uneven application of other 
controls, primarily price control. Nature has given a 
lift to the elimination of distortions by providing 
bumper grain crops which should in time reduce that 
staggering disparity between a 125% increase in 
farm prices and a 32% increase in industrial prices. 
But that process must be speeded as a matter of 
conscious policy. No element of such a policy is more 
important than expediting the decontrol of industrial 
prices. Such a course is clearly essential to achieve 
that balance in the production of materials and parts 
required for maximum output. 

Business and labor both want a sustained prosper- 
ity in which all will share. Sustained prosperity can 
be achieved only if we eliminate the distortions in 
wages, prices and profits which now restrain so much 
vital production. 


President McGraw-Hill Publishing Company, Inc, 
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PART Ii! 





Multiplied by 


Equals 








Kg. cal./sq. m./hr./m./°C. 
Kg. cal./hr. 
Kg. m. 

Kg. /m. 
Kg./sq. cm. 
Kg./sq. mm. 
Kg./sq. mm. 
Km. 

Km. 

Km. /hr. 
Km. /hr. 
kw. 

Kw. 

Kw. 


Kw. hr./sq. m./hr./em./°C. 
Kw. hr./sq. m./hr./em./°C. 


Kw. hr./sq. ft./hr./in./°F. 
Knots 


SSSEER ORES 


Micro./cm. cu. 
Micro./cm. cu. 
Micro./cm. cu. 
Microns 

Mils 

Mils 





.00278 
1.163 
7.2330 
0.67197 
14.223 
1422.3 
0.635 
3280.83 
0.62137 
0.9113 
0.6214 
1.3410 
1.3596 
3413 .04 
41.83 
0.1 
0.8508 
1.152 
1000 .027 
0.035316 
61.025 
33.814 
2.2046 
1.05668 
3.28083 
39.3700 
6.2137 < 10-* 
1.09361 
7.2329 
2.2369 
1x<-1¢" 
0.3937 
density + 100 
6.0153 
0.001 
0.001 
0.00254 
5280 
1.609347 
0.86836 
1.609343 
88 
1.4667 
. 8684 
26.82 
.001 
0.03937 
0.001 
1000 
39.37 





Gm. cal./sq. cm./sec./em./°C. 
Watts 

Ft.-lb. 

Lb. /ft. 

Psi. 

Psi. 

Tons (long) /sq. in. 

Ft. 


Mi. 

Ft./sec. 

Mph. 

Hp. 

Hp. (metric) 

Btu./hr. 

Gm. cal./sq. cm./sec./cem.;°C. 
Watts/sq. cm./em./°C. 

Gm. cal./sq. cm./sec./em./°C. 
Mph. 

Cu. cm. 

Cu. ft. 

Cu. in. 

Oz. (U.S. f1.) 

Lb. Av. water—39.1°F. 

Qt. (U. S. liq.) 

Ft. 

In. 

Mi. (std.) 

Yd. 

Ft.-lb. 

Mph. 

Ohms 

Micro./in. cu. 

Ohms/Mg. 

Ohms/cir. mil ft. 

Mm. 

In. 

Cm. 
Ft. 
Km. 

Mi. (naut.) 
Km 


Ft. /min. 
Ft. /sec. 
Knots 
M./min. 
Gm. 

In. (U. S.) 
M. 


Microns 
Mils 


: ™ ¥* 


Courtesy: Reinhold. Pub. Corp., Metals & Alloys Data Book, by S. L. Hoyt. 
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Douglas Aircraft Company specifications for the 
3000 psi hydraulic systems of the DC-6 include the 
Vickers units shown here. 

In the main hydraulic system, the Vickers engine- 
driven Constant Displacement Type Pumps have 
exceptionally long life, low weight per horsepower, 
and very high volumetric and over-all efficiencies. 


The Vickers 72” Accumulators assure maximum 
safety because of their forged construction; other 
important features are large capacity and light 
weight. The Vickers Motorpump serves as an addi- 
tional hydraulic power source in emergencies ena- 
bling the pilot to give undivided attention to flight 
maneuvers. 


The cabin pressurization system uses Vickers 
Variable Volume Piston Type Pumps which auto- 
matically deliver the power and speed variations 
required to maintain the desired cabin pressure 
independent of varying altitude and engine speed. 
The Vickers Hydraulic Motors have high starting 
and running torque. The very low inertia of their 
moving parts permits instantaneous starting, stop- 
ping and changes in running speed. They also have 
exceptionally low weight per horsepower, and are 
free from radio interference. 

Vickers Bulletin 46-41 gives additional data 
about the most complete line of 3000 psi hydraulic 
equipment for aircraft. Write for a copy. 
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AVIATION’S SKETCHBOOK OF DESIGN DETAIL 























=~ 
ff f 
' ; % 
\ ; \ 
i \ 
1 ‘ 
Ls , 
1 
\ 
Bons 
1 1 
| 
1 
1 
1 
| 
| \\} 
LJ | | 
| ee \ 
es a 
WS} 
LJ | a : 
{ | Wi " 
| a4 F 
1 | \\ 5 i 
e 4 | SS 4 
| q 
1 ‘ 
| ; i d 
! \ 
= i 
| bf { 3 
| 1 : 
14 1 
| : 1 ! 
| i ; 
| { 1 
| 1 4 ! 
' 4 | 
5 (~\Guo Gee eS 
1 
4 f | 





Closeup sketch of part of XR-9B helicopter, showing arrangement of access 
panels designed to speed inspection and maintenance of controls as well as 
power plant. 








Phantom view of G & A (Firestone) XR-9B heli- 
copter main rotor blade, which has step-tapered 
steel tube spar, to which 7/32-in. 5-ply ribs are 
attached by stainless steel collars. Cord at root 
iS 15.25 in. and 8.5 in. at tip; blade area is 12.5 
sq. ft. (Also see page 99, May ‘Aviation’. 


é 


Phantom view XR-9B fuel system, showing (A) 
engine gage, (B) fuel quantity gage, (C) fuel gage 
pump, (D) primer pump, (E) mixture lever, (F) 
lever to actuate wobble pump (G), (H) fuel pump, 


M bene to cylinders, (J) carburetor, and (K) fuel 
ank. 
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BUILT BETTER 


Because of 


BROACHING BY 
 sbemeicau 


American has designed and 
built broaching equipment to 
help form an endless proces- 
sion of automotive parts. 
Among the countless pieces 
manufactured with the help 
of American broaching ma- 
chines are transmission, steer- 
ing, generator, differential, 
hydraulic, ignition, and 
brake parts, cams, cylinder 
blocks, gears, and connecting 
rods. 


American’s service to indus- 
try is three-fold. American 
makes broaching machines 
and broaching tools; Ameri- 
can engineering talent is at 
your service to devise the 
means of making this equip- 
ment useful to you. Write to- 
day for further details. 


BROACHING TOOL 


SAAAAAAMAAMAML AAA 
MINT 





eneswvTevreeset es 


ot 
A typical job, performed on a standard American 
T-6-24 broaching machine, is broaching three sides in 


each of two holes of a diaphragm mounting plate. 


Fig. 1 shows the operator about to load and clamp the te Rr '@) A C rt A N D 


part in the fixture. Broaches are at upper end of stroke. 


Fig. 2 illustrates the machine midway in the broaching BA A C a i Ni a 8 O e 


cycle. Fig. 3 shows the part automatically ejected at the 
end of the broaching stroke. Broaches are returned to ANN ARBOR, MICHIGAN — 510 
“ee 99 a. ° 4 y\ N 
up” position before next part is loaded. The complete ° ‘\ 
cycle takes less than 30 seconds, including loading and BROACHING MACHINES 
unloading. PRESSES 
BROACHING TOOLS 
SPECIAL MACHINERY 
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Closeup of deHavilland Hornet wing 
main rib, depicting rear hinge (A) for 
folding outer wing panel, and locking 
pin (B). 




























DeHavilland Hornet wing with lower skin 
removed, showing method of installing 
hinge reinforcing box. 


Portion of outer wing panel of Hor- 
net, showing combination metal 
and wood construction. In this 
craft, single web wood spar is 
turned over at right angle along 
upper edge to pick up shear load 
directly to upper skin. This upper 
surface, as shown here, comprises 
an inner skin attached directly to 

















spars and ribs, with another ply- 
0, wood outer skin to be cemented 
atop spanwise stringers. 
: V ify Ly, 
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Thousands of Hours 
of Actual Flight Test 


. gine p 1 
aircraft are flyin 
must work in a hurricane 0 
toughest “hot” jobs of aviation that Ry 
by experience to handle. Call in Rya 


sultation d the designs 
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THE LEADING MANUFACTURER OF 


EXHAUST SYSTEMS * TURBO-JET COMPONENTS ° AFTER BURNERS © RAM JET ENGINES 


METAL PRODUCTS DIVISION—RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 
EASTERN OFFICE, 516 BOND BLDG., WASHINGTON. D.C. 
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Avro Lancaster floor construction over bomb bay, 
with front spar at (A); top skin of floor (B); typical 
intercostal (C); and bomb bay door hinge channel 
at (D). Typical floor cross member is snown at (E} 
and lower skin floor at (F). Rear spar bottom boom 
is at (S): longeron at (H); and rear spar at (I). Detail 
sketch at lower right shows bomb carrier housing 
below point (J). 
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Cutaway drawing showing mounting of mid-lower 
gun turret on Lancaster. Fuselage formers are at 
(A); sealing ring (B); wooden ring (C); turret mount- 
ing ring (D); turret support brackets (E}—also shown 
in detail sketch D2 Cross section sketch at upper 
right shows attachment of turret to support brackets. 
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Warren McArthur Roll Call 


Aerovias Brasil, S.A. 


Aerovias Nacionales de Colombia S.A. 


Air France 

Alaska Airlines 

American Airlines 
American Overseas Airlines 
Aviation Maintenance 


Beech Aircraft 

Bell Aircraft 

Bendix Helicopter 
Boeing Aircraft 

Braniff Airways 

British Overseas Airways 


Canadair Ltd. . 

Canadian Car & Foundry 

Canadian Pacific Air Lines 

Capital Airlines PCA 

Caribbean Line 

Chance Vought 

Chesapeake Airways 

Chicago & Southern Airlines 

China National Airways 

Columbia Aircraft 

Colonial Airlines 

Compania Argentina de Aero- 
navagacion Dodero, S.A. 


Compania de Aviacion “Faucett” S.A. 


Consolidated Vultee 
Compania Cubana de Aviacion, S.A. 
Continental Air Lines 
Curtiss-Wright 

Delta Air Lines 
Douglas Aircraft 
Eastern Air Lines 
Edo Aircraft 
Fairchild Aircraft 
Globe Aircraft 
Goodyear Aircraft 
Grumman Aircraft 


Hughes Aircraft 


International Airlines 
KLM Royal Dutch Airlines 
Lockheed Aircraft 


Glenn L. Martin 

Maritime Central Airways 
Matson Navigation Company 
Mid-Continent Airlines 


National Airlines 

North American Aviation 
Northeast Airlines 
Northrop Aircraft 
Northwest Airlines 


Pacific Northern Airlines 
Panair Do Brasil, S.A. 

Pan American-Grace Airways 
Pan American World Airways 
Philippine Air Lines 
Republic Aviation 

Resort Airlines 

Ryan Aeronautical 


S.A. Empresa de Viacao Aerea Rio Grandense 
Servicos Aereos Cruzeiro do Sul, Ltda. 
Scandinavian Airlines System 

Sikorsky Aircraft 

Southern Airways 

Swedish Airlines 


Taca Airways 

Tata Air Lines 

TLA Airlines 

Trans-Canada Air Lines 
Trans-Caribbean Air Cargo Lines 
Trans Tropic Airlines 
Trans-World Airlines 


Union Southern Air Lines 
United Air Lines 
Veterans Air Express 


Western Air Lines 
Wien Alaska Airlines 
Willis Air Service 








FOR BETTER DESIGN 











RAPID HANDLING AND FACILE STOWAGE 
FEATURED IN FAST AIR FREIGHTER 


ECENTLY PLACED IN SERVICE, the 
R all-cargo version of United Air 
Lines’ Mainliner 230 passenger plane— 
the Cargoliner 230—is novelly fitted 
for efficient freight-handling by in- 
corporation of heating and refrigerat- 
ing devices, portable winch unit, and 
other freighter aids. A Douglas DC-4, 
the craft cruises at more than 230 
mph., is capable of hauling a maximum 
load of 9 tons, and can span the con- 
tinent in under 13 hrs. 

Entirely lacking in windows along 
fuselage storage area, the plane is 
lined completely with white plastic 
laminated sheet. Plyon in aluminum 
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This interior view of UAL's Cargoliner 230—Douglas DC-4—shows 
thermo-sealed curtain for shutting off aft section of plane to provide 
300-cu. #. refrigerated section. Movable electric winch, seen on floor 


fittings, and has numerous lighting fix- 
tures. Installation of the Plyon pro- 
vides air spaces 14 in. wide by 17 in. 
long between the Plyon lining and spun 
Fiberglas insulation against the outside 
skin. Known as hot panels, these spaces 
provide a duct for even distribution of 
heat or cold throughout the entire 
cargo area. Air is circulated through 
a passage in the ceiling, and from there, 
is diverted to the interior of the cargo 
compartment as well as through the hot 
panels—700 eu. ft. per min. passing 
through each section. Thus, there is 
no difference in temperature between 
center of compartment and walls. 








operating cable to hoist-boom extending through door, may be moved 
to various locations in plane interior to facilitate movement of cargo 
to and from storage areas. 


ri 


In addition, a new dry ice-methanol 
system provides complete refrigeration 
of entire interior. Located in the 
forward belly pit, the refrigeration 
equipment is tied in with the ventila- 
tion system and electronic thermostatic 
control to afford even, low tempera- 
tures, in flight or on the ground, for 
flowers, fruits, vegetables, and other 
perishable cargo. 


Cold Room and Stowage 


When it is desired to cool only a 
portion of the plane, aft section may 
be closed off with a thermo-sealed ecur- 
tain equipped with dry-ice pockets pro- 
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This insulating block, made of canvas-base laminated, grade 
“C” Dilecto, is used in electrical switch boxes for signal equip- 

























ment. To meet service requirements it must be structurally Hir 
strong—and retain its electrical insulating properties under the be 
extremes of temperature and moisture. It also must be easy to of 
machine to meet volume production schedules and be dimen- hes 
sionally stable to facilitate installation. a 
vid 
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For Real Engineering Help : 
floo 
On Non-Metallics C-D PRODUCTS - 
Look to Continental-Diamond First —— ie 
DILECTO—Thermosetting Laminates. A 
CELORON—A Molded Phenolic. anit 
If it's a question of building better insulation char- a ee ee of 
rs . 4 = bad ; ; mov 
acteristics into your product to improve its overall apie? = Chemical Equipment, Pipe, Valves. 
performance, bring your problem to C-D technicians. 
Here is a helpful, cooperative service that begins DIAMOND Vulcanized FIBRE. 
with a study of the job you want your product to do. ppc aig agar ee ET ashen 
It is that job which determines the exact C-D in- 
sulation material in one of the many types and grades Reville tn Qesteed Chadian; Sede end Token sad 
or combination that best meets your particular in- ee ee a ee ee 


sulation requirements. 
; j ify] 7 Bulletin GF gives Comprehensive Data on all C-D 
A suggestion or two “mp lifying the design may be Products. Individual Catalogs are also available. 


made also—possibly a method of fabrication provid- 
ing a short cut to faster, more economical produc- 
tion and assembly of parts. 

Take advantage of this seasoned C-D engineering 
help which avoids costly mistakes, wasted effort and 
product failure that go hand-in-hand with ‘second 
guessing.’’ Phone, wire or write our 
nearest office and a C-D technician will 













be on his way to you. 














BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 ¢ CHICAGO 11 «+ SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 
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Hinged shelf in freighter's cargo “pit” may 
be utilized for small shipments or swung out 
of way and secured fo wall. Stanchion (right) 
has been moved fo side fo afford open front 
for pit. Walls are lined with white plastic 
laminated sheet Plyon over air space. 


viding refrigeration for more than 300 
eu. ft. and a 1000-lb. capacity. 

Stowing of cargo in each of the ten 
“pits’—compartments—is speeded by 
ose of flexible gates. Once a pit is 
full, a cargo handler needs only to 
close the gate and secure spring-loaded 
pins. Former time-consuming tiedown 
procedures are eliminated, except when 
a pit is partially full. Also, the pits 
are equipped with hinged shelves which 
can be swung out of the way or used 
to stow small shipments. Each pit 
measures approximately 80 x 40 x 85 
in. 

When it is necessary to utilize more 
floor space for long or bulky articles, 
stanchions forming the side of the pits 
may be moved back to supply addi- 
tional room. 

An auxiliary gasoline-driven power 
anit is installed in the forward section 
of cargo compartment to operate a 
movable electric winch, also to supply 
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Compartmentation arrangement is seen in 
these rows of cargo pits, fronted with flexible 
gates, on either side of corridor. Refriger- 
ated section is at rear. 


electricity for loading lights when the 
plane is on the ground at stations 
where outside auxiliary power is not 
available. 

Portable electric winch, coupled with 
4-ft. hoist boom hinged to the upper 
aft corner of main cargo door, facili- 
tates loading of heavy articles—espe- 
cially at fields equipped with only a 
minimum of ground equipment. It 
may be moved to five different points 
in the plane and plugged into the 
electrical system. When attached to 
the hoist boom, the winch ean lift 2,500 
Ib. at a rate of 30 fpm.; or attached 
to tiedown points inside the plane, it 
may be used to move heavy objects 
to and from stowage areas. 

Night cargo loading is aided by two 
32-ep. flexible floodlights on the upper 
inside section of each side of the main 
cargo door. With door open, these 
lights play over entire loading area 
outside the plane. 
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Did you know that magnesium alloy products are wi 
assembled with aluminum rivets?—-usually Alcoa ~ 
Aluminum Alloy 56S. They do a good job under Cl 
permissible conditions of stress and exposure. e 
Alcoa supplies rivets in any style you want, of course. J. 
And instructions for preparing parts for assembly, methods 
of driving and finishing, may be obtained through Alcoa. o 
ob 
DO YOU HAVE THIS BOOK? : 
‘‘Designing with Magnesium’’ contains a wealth of . > 
data useful to designers and fabricators. It will help : 
you employ weight-saving magnesium to best ad- 
vantage. 
For a free copy, call the nearby Alcoa office. Or A 
write Aluminum Company of America, Sales Agent i 
for American Magnesium products, 1713 Gulf Bldg., te 
Pittsburgh 19, Pennsylvania. N 
se 
Ww 
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New Air Coordinating 


Prepare 5-Yr. Industrial Mobilization Plan 


... To base 29s, 51s in Alaska... Re military-civil 
. Simpler craft registration .. . Personal 
plane listings up . . . Warplanes go for scrap... 
Groom plane-rental service . .. Favor ‘copter-taxi 
Plane-test rule weighed ... 
near 2,000 . . . Details federal airport aid. 


certifying . . 


New Air Coordinating Com-|radar, atomic warheads, guided 


mittee, succeeding old body set 
up in ’45, has been established 
by Pres. Truman, will examine 
all aviation matters affecting 
more than one participating 
agency; give civil aviation di- 
rect contact with White House; 
work with U.S. representatives 
to PICAO; and set up Aviation 
Industry Advisory Panel, with 
members from manufacturing, 
transport, and private flying 
interests. 

ACC will‘also study military 
aviation but will leave most 
decisions to A-N Munitions 
Board. Committee has repre- 
sentatives, from War, Navy, 
State, and Commerce Depts.’ 
who are on old group, together 
with Post Office and CAB per- 
sonnel, with non-voting ob- 
server from Budget Bureau. 
Chairman is. W. L. Clayton, 
Undersec. of State, and co- 
chairman is CAB Chairman 
J. M. Laudis. 

Sen. Hugh Mitchell’s bill 
proposing air policy board 
would provide broader, more 
objective view, and he will con- 
tinue to press for passage. New 
ACC embraces more agency 
authority, and it is supported 
by Executive order. 


Prepare 5-Yr. Industrial 
Mobilization Plan 


Due to international tension, 
Administration leaders are de- 
veloping a 5-yr. industrial 
mobilization plan for presen- 
tation to 80th Congress in Jan. 
Mainspring of plan is to re- 
Serve rights in most surplus 


war plants sold or leased, by| # 


contract clauses forbidding 


changes which would obstruct] # 


conversion to original military 
production. Few plants vital 
to war have been released. 
Plan calls for: (1) Adminis- 
tration mobilization board and 


Staff in Washington; (2) co-| | 
ordination of all manufactur-| ~ 


ers in the industrial assembly 
System developed during war; 
(3) stockpiling vital metals 
and other materials;. (4) edu- 
cational orders for new designs 
such as jet power, rockets, 


Committee Is Set Up; 


Medico total 


Assignment is 6 mo. tempo- 


rary; other groups will rotate 
for experience. Some P-80 jets 


are cold weather testing in 
Alaska. 


Re Military-Civil Certifying 


A new CAR Part 9, providing 
for certification of military 


missiles. 


Recommended is setting up 
of small parallel production 
lines in most factories, to make 
educational amounts of war 
Those advocating this 
mobilization say it is to insure 


gear. 


preparedness. 


To Base 29s, 51s in Alaska 


A group of B-29 bombers 
and a squadron of P-51 fight- 
ers will soon base in Alaska 
for training, AAF Chief Gen. 











planes in civil use, is being cir- 
culated for comment by CAB. 
Air worthiness would be de- 
termined on basis of plane’s 
compliance with military re- 
quirements instead of on re- 
quirements of Parts 03 and 04 
of CAR. The limited certifica- 
tion would cover military air- 
planes, gliders, rotorcraft, and 
buoyant craft. Models accepted 
by the military would be eligi- 
ble, but not models basically 
like those now holding regular 
certificates. 





Personal Plane Listings Up 
About 45,000 personal planes 


Spaatz announced. In a re-|are now registered, and order 
cent speech, he said U. S. is|backlogs and production rates 


open to attack across the Polar|indicate there will be well over 


cap. B-29s will replace B-17s 


100,000 before end of ’47. If so, 


in U. S. occupation forces in|prediction of CAA Administra- 
Europe. Soviet Union has pro-jtion, Wright, some 18 mo. ago, 


tested both moves. Army per-|that the total would reach 75,- 
sonnel in Alaska numbers more/000 in 1947 or 1948, will be far 





than 4,000, some based at Ladd/exceeded. Aircraft Industries 
Field, engaged in cold weather|Assn. reports that in August 


testing of air and other equip-/Aeronca shipped 798 planes, 
ment. Twenty-eighth Bomber!Beech 20, Cessna 547, Lus- 


Field, Anchorage; 





Group at Ladd field. 





Initial interior view of Northrop Fly 
toward co-pilot’s position. Bombardi 





going proving at AAF’s Muroc Field. 
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Group will base at Elmendorf!combe 280, Piper 798, Republic 
fighter /20, Stinson 245, 
squadron from 56th Fighter|518, Texas Engineering & Mfg. 


Taylorcraft 


121—total by Personal Air- 





XB-35’S INNER SANCTUM 


ing Wing, looking forward in cabin 
er’s panel is to immediate right of 


wheel, and large tube is ventilating duct used when. working on. interior. 
Cockpit windows are covered with protective paper. 


Giant craft is under- 
(Acme photo) 


Niuan. 11-16: 


iJan. 28-30 





craft Council members 3,347; 
total all mfgrs., 4,350; total 
value of PAC meniber ship- 
ments $8,554,000; and total un- 
filled orders $53,264,000 (not 
counting Republic) . Some pro- 
ducers already see slackening 
demand for personal planes. 
CAA and other authorities 
continue to urge utility im- 
provements to step up volume 
sales. 


Simpler Craft Registration 


CAA and aircraft indus- 
try representatives are near 
agreement on a new aircraft 
registration system, eliminat- 
ing duplication of recording 
by manufacturer, distributor, 
dealer, and customer. Plan 
calls for dealer registration 
cards, to be bought from CAA, 
transferable like auto tags. 
Dealer gives customer one copy 
of bill of sale; CAA gets other 
two and sends one back to 
customer, attesting plane’s 
registration. 





* COMING UP * 


Nov. 7-8: SAE National Fuels & 
Lubricants Meeting, Mayo 
Hotel, Tulsa, Okla. 

Nov. 8-11: Northwest Aircraft 
Show, Vancouver, Wash. 


Nov. 15-24: National Aircraft 
Show, sponsored by ATA, 
former Fisher Bomber 


Plant, Cleveland. 
Nov. 19: PICAO Communications 


Div. resumes meetings, 
Montreal. 
Nov. 20-22: National Aviation 


Trades Association conven- 
tion, Cleveland. 


. | Nov. (Exact date unannounced): 


International Aero Exhibi- 

tion, Paris, France. 

2-4: SAE National Air 
Transport Engineering 
meeting, Edgewater Beach 
Hotel, Chicago. 

9-11: Annual meeting So- 
ciety for Experimental 
Stress Analysis, New Yorker 
Hotel, N. Y. C. 

Dec. 12-15: International Avia- 
tion Celebration, El Paso, 
Tex., auspices Chamber of 
Commerce. 


Dec. 


Dec. 


'|Dec. 17: Tenth Wright Broth- 


ers . Lecture, Washington, 

by Anniversary dinner, 
Aero Club, Statler Hotel, 
Washington, D. C 


Dec. 


h | Jan. 10-12 °47: All American Air 


Maneuvers, Miami, Fla. 
Aviation of Tomor- 
row Exhibit, Miami, Fla. 
: Fifteenth annual 
meeting, IAS, N. Y. C 


Feb. 1-28: Inter-American light- 


plane cavalcade, Browns- 
ville, Panama. 

Apr. 18-27: Michigan Aviation 

Week, sponsored by Aero 

Club of Mich., Detroit. 

’47: Western Air Show, 

Los Angeles. 

May 9-17: Air Fair, sponsored 
by Aviation Council of 
Metropolitan St. Louis. 


Apr. 


99... 











NEW TWIST FOR 


HIGH SPEEDS 


Closeup view of C-W Propeller Div.’s 
experimental prop having sweptback 
blades for purpose of gaining greater 
high speed efficiency. Developed for 
AAF, new airscrew is part of swept- 
back-blade program, which it is an- 
ticipated will carry prop efficiencies 
at high speeds into 700-mph. range. 





Warplanes Go for Scrap 


WAA has approved biggest 
junk deal in history—sale of 
21,000 surplus combat planes, 
initially costing $3,900.000,000, 
for $6,582,156. Purchasers agree 
not to fly planes; most will be 
scrapped, yielding 200,000,000 
Ib. secondary aluminum and 
other alloys. Successful bid- 
ders: Martin Wunderlich, Jef- 
ferson City, Mo.; Sherman 
Machine & Iron Works, Okla- 
homa City; Texas Railway 
Equipment Co., Houston; Com- 
pressed Steel Co., Denver; 
Sharp and Fellows Contract- 
ing Co., Los Angeles. 


Groom Plane-Rental Service 


National Airplane Rental 
Service, organized by John 
Geisse, former CAA deputy ad- 
ministrator for private flying, 
will cover about 300 cities with 
about 1,000 planes when in full 
operation. Mr. Geisse said 
service would be confined to 
one region through initial ex- 
perimental period, probably 
the Northeast. Backers are 
prepared to invest over $2 
million if expansion seems 
justified. 

Geisse visualized 10,000 
planes eventually in service. 
Using a basis of 500 hr. per 
year per plane, he estimated 
rent rate at 5¢ per seat-mile, 
with very little empty ferrying. 


Favor for ’Copter-Taxi Plan 


CAB examiners have recom- 
mended for the first time cer- 
tification of helicopter services. 
If Board accepts recommenda- 
tions, Yellow Cab Co., will 
operate two helicopter routes 
from Cleveland airport to 
downtown points, using 4-place 
Sikorskys. Interest in ’copters 
for passenger transport, mail, 
industrial, and military serv- 
ices is growing steadily. 


Weigh Plane-Test Rule 


CAB has received comment 
on its proposal that CAA re- 
quire 100 hr. additional ac- 
celerated service tests on air- 
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craft before certification, with 
transport planes requiring 150. 
Many manufacturers opposed 
idea, arguing additional test- 
ing will involve much redtape; 
that some manufacturers al- 
ready run accelerated tests; 
that present involved pro- 
cedures result in more testing 
than new proposal would re- 
quire. 


Medico Total Near 2,000 


There are now 1926 medical 
examiners designated by CAA, 
including 600 ophthalmologists 
to give eye refraction tests. 
About 400 more appointments 
are being processed. In a re- 
cent survey, United Pilots & 
Mechanics Assn. found that 
53% of persons holding com- 
mercial licenses had to travel 
an average of 46 mi. for medi- 
cals, seeming to indicate not 
nearly enough examiners have 
been appointed. UPMA found 
97% of replies condemned 
CAA’s increase in exam fee 
from $6 to $15; has already 
asked CAA to reconsider it. 


Details Federal Airport Aid 


How communities can get 
federal aid for airport con- 
struction was told by CAA Adq- 
ministrator Wright in his 
speech before National Avia- 
tion Clinic, Oklahoma City. 
CAA will furnish instructions. 
Mr. Wright explained that 
local governments must take 
initiative to get funds, under 
the $520,000.000 field program 
authorized by. Congress. Only 
$48,000,000 were appropriated, 
and less than that may be 
available, in line with curtail- 
ment of public works to check 
inflation and divert materials 
to much needed housing. 

Funds to be made available 
in years to come will depend 
upon will of Congress and its 
view of aviation progress and 
needs. 

Public hearings on rules 
and regulations under the air- 
port law were held October 28. 

Mr. Wright said that for 
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EDO IMPROVES SEALEGS 


Model 1650 floats, as fitted for first 
time on Cessna 140, show several in- 
novations over Edo’s previous de- 
signs. Construction has been consid- 
erably simplified through use of large 
sheeting on float upper surface from 
chine to chine; longitudinal stiffeners 
down the length of floats also serve 
to provide platforms: and el mination 
of spreader bars cuts weight and 
adds to speed. Another feature is 
use of flat sheet for bottom surfaces, 
in place of concave design. (Avia- 
tion photo) 








Class 4 airports the federal 
share should be 5% on costs 
up to $2 million, and on each 
additional million up to $10 
million, federal share would be 
reduced 5%. 

He emphasized need to re- 
duce plane noise, saying no 
amount-of money can put an 
airport where residents don’t 
want it. He also urged further 
development of cross-wind 
landing gear. 


* SPOT CHECKING * 


Vet Administration publicizes 
Dept. of Labor statistics on 
handicapped workers in air- 
craft industry, showing they 
suffer no more serious injuries, 
lose no more time on job, and 
are over 2% more efficient in 
similar duties than able bodied 
workers. 


First venture of Douglas in 


small plane field is said to em- 
body five-passenger craft with 
tail propeller driven by two 


500-hp. Continentals for ex- 
pected speed of 250 mph. 


Newly developed 125-lb. search 
radar, APS-10, for lightplanes, 
is reported by AMC as elimi- 
nating flvine hazard in dark or 
fog. Future plans call for 
75-lb. unit giving greater range 
at less cost. Command also 
displayed world’s largest aerial 
camera, effective from 10-mi. 
height, and weighing about 600 


New American speed record of 
611 mph. was achieved by Re- 
public XP-84 Thunderjet at 
Muroce, Cal. 


Expected acquisition by Em- 
pire Airlines includes 20-pas- 
sengers-plus planes for hourly 
local and express service’ from 
La Guardia Field, ¥.. to 
500-mi. inter-state points. 


First CAA approved type cer- 
tification for rocket motor was 
received by Aerojet Engineer- 
ing Corp., with use of com- 
pany’s Jato unit permitted for 
any licensed aircraft. 


Plastic packaging material, 
Seal-Peal, was transparent film 
placed on wide variety of prod- 
ucts, including precision instru- 


ments, china, and food, for 
protection against abrasion, 
corrosion, moisture, temnera- 


ture extremes, and altitude on 
round-world exnerimental flight 
— scheduled from De- 
troit. 


Contracts for ’cooters,  re- 
vealed bv Piasecki, include ad- 
vanced design XHJP-1 (PV-14) 
for Navy and transport XR-16 
(PV-15) for Armv. Another 
Navy project is HRP-1 (PV-8). 


PICAO’s recent demonstration 
at Indianapolis saw radio and 
radar devices revealed for first 
time to more than 250 foreign 
and American delegates. - Later 
demonstration in Montreal fea- 
tured Australian - developed 
radar equipment. 


Installation of Hughes fivine 
hoat’s 8 P&W R-43840 Wasp 
Majors, totaling over 24,000 hp., 
has been comnieted at Long 
Beach, Cal., harbor. 


Practicability of submersible 
airplane is heing considered by 
Navy. Craft strong enough to 
land at sea and submerge to 
evade attack is contemplated. 
It’s to he powered hy jet engine 
for flight, and auxiliary unit for 
underwater movement. Air 
vents would close automatically 
upon submergence. 








In conjunction with purchase 
of Sikorsky S-51, experiments 
are announced by Hawaiian 
Airlines to test commercia] 
possibilities of ‘copter for intra- 
island service to supplement the 
line’s inter-island Douglas runs. 


New American distance record 
of 314 mi. for gliders was es. 
tablished in chweizer two- 
place sailplane souring hetween 
Prescott, Ariz., and Governa- 
dor, 5 . Pilot was PAA's 
Dick Johnson, 


Training of State police, new 
activity of CAA, is for purpose 
of aiding officers to identify 
and apprehend private pilots 
who violate regulations. CAA 
would like States to take over 
police function. Tryout school 
is in progress in Pa. Other 
states are also interested. 


Interesting phase of NACA’s 
work on boundary layer control 
is testing of sweptback wing 
with leading edge air intake 
slots arranged at various 
angles, and study is_ being 
projected into sonic flight 
range. NACA and Douglas are 
investigating possibilities of 
using air from slots to feed 
jet- and turbine-engines. 


Training films and _ strips: 
Available to any recognized or- 
ganization, ‘‘Report on Jet Pro- 
pulsion” is 25-min.  sound- 
color-film recently released by 
Bell Aircraft Corp., Motion Pic- 
ture Div., Buffalo 5, N. Y. De- 
picting story of company’s P-59 
Airacomet, film traces jet prin- 
ciple from early applications to 
modern times. ... ‘‘Wings to 
Ireland” is new sound travel- 
ogue scheduled for Nov. re- 
lease by Pan American Air- 
ways, 185 E. 42 St., N. Y. C. 
A 85-mm. film. strips 
with records for sound, now 
available for public use from 
Castle Films, 380 Rockefeller 
Plaza, Y. C., inelude: ‘‘Ap- 
proach Control’, ‘‘Air Traffic 
Rules’, “CAA Communications 
System’’, “Federal Airways 
Service’, and “Planned Devel- 
opments’”’. 


Commonwealth temporarily cur- 
tailed Skyranger production, 
stating that increased costs 
made it uneconomical to pro- 
duce further craft until some 
redesign and new price had 
been decided. 


Boeing reports substantial addi- 
tional AAF orders for new 
B-50 (improved B-29). Previ- 
ous contract for craft called 
for delivery of 60. 


Unfilled AAF orders with avia- 
tion industry totals $654,000,000 
and covers 27 concerns. Ex- 
perimental contracts run_ to 
$175,000,000. 


Publications: Massachusetts 
Aeronautic Commission, Bos- 
ton, has published “Three-Year 
Airport Development Plan”, 
also, “Approved Airports, Land- 
ing Fields, and Seaplane Bases”. 
~- » - “New England Air- 
port Map” is issued by New 
England Council, 1032 Statler 
Bldg., Boston, Mass. .. . 
“Air Potentials in New York 
Women’s Apparel Industry” is 
74-page pamphlet distributed as 
service to airfreight industry by 
Fairchild Aircraft Div., Hagers- 
town, Md. ... ‘Peace Through 
Air Power” is 82 page _ illus- 
trated report issued by Air 
Power League, Empire State 
Bldg., N. Y. C.... “State Avia- 
tion Motor Fuel Taxes, Re- 
funds and Exemptions, and Law 
Provisions Relating Thereto” is 
28-page state-by-state sum- 
mary issued by American 
Petroleum Institute, 50 West 
50th St Sy Or eee ene 
tical ay to Handle Griev- 
ances” is 58-page booklet issued 
by Labor Relations Institute. 
1776 Broadway, N. Y. C. 
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IF YOU'VE GONE GA-GA OVER A 





GLOBE-SWIFT...usten... 


We have a very brotherly feeling to- 
wards men who go to work . . . through 
the clouds. 


We're air-minded too. To prove it, 
we’ve got the goods right here on earth. 


You'll see what we mean when you 
taxi to a stop at some air field in the 
great Middle-West, and spy that famous 
orange-and-black “66” shield. That’s 
the sign of Phillips Aviation Products. 
And we believe that name’s a synonym 
for the BEST in the Middle-West, as 


far as fuels and lubricants are concerned. 


You'll find that we’ve taken the trouble 
to manufacture and distribute a plenti- 
ful supply of UNLEADED 80 octane 
gasoline to all “66” airport pumps. See 
what this gasoline can mean to you— 
in terms of better performance and a 
cleaner engine! 


Happy flying! Hope to see you soon! 
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Do you s@ 
———_ a 
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You see a “Silvaire”, built by the Luscombe 
Airplane Corporation, Dallas, Texas. You 
observe that the wing has an aluminum skin. 

We, at Alcoa, who have worked closely with 
the men of aviation since the days at Kitty 
Hawk, see something else. We see the beginning 
of a trend. 

Luscombe, who pioneered the all-metal 
fuselage in 1934, now pioneers the all-metal, 
aluminum wing. This trend is evident in 
many postwar designs, for these reasons: 

Aerodynamically, the all-aluminum wing is 
cleaner and faster than a fabric wing. Use 








of aluminum in structure and skin permits 
higher factors of safety without adding 
weight. The design can be simplified . . . fewer 
parts, and production costs cut to a mini- 
mum. The owner will get a better airplane for 
less money. 

Today, Alcoa can offer you more years of 
experience and more data on aluminum for 
aircraft than can be found anywhere else. Let 
us help you. Call your nearby Alcoa office, 
or write: 

ALUMINUM ComPANy oF AMERICA, 2182 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


EYE oR, co Mme eRCIAt FORM 
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* PLANES AT WORK * 


In an effort to relieve areas of 
acute milk bottle’ shortage, 
Single Service Containers, Inc., 
paper milk container maker, is 
sending air express loads of 
containers by air to stricken 
cities. 


Air shipments of plywood sheet 
and flooring was carried by 
U C-4 from Oregon to 
Salt Lake City, and arrange- 
ments were made to fly door 
and window sashes from Port- 
land to Salt Lake City. 


Destined for Anthropoid Ape 
Research Foundation in Fla., 
7,000 lb. of assorted animals 
were flown by ACT from Phila. 
to Miami for medical research 
and distribution to zoos. 


About 120 Chevrolet auto hoods 
and miscellaneous parts were 
shipped by car-maker via Delta 
Air Lines’ DC-3 from’. sub- 
assembly plant to avoid tempo- 
rary stoppage of company’s 
Atlanta assembly line. 


Exchange agreement between 
American Broadcasting Co. and 
British BBC to trade films of 
special events for television 
broadeasting was inaugurated 
with aerial shipment of first lot 
to England via AOA DC-4. 


Use of company plane to de- 
velop jobber salesman training 
program has been started by 
Hollingshead Corp. of N. J. 
Company flies salesmen from 
organizations to plant for in- 
tensive training course, then 
returns them. 


A load of 86 pianos was air- 
shipped by Lester Piano Mfg. 
Co,. Phila., to California and 
Miami, with shipper selecting 
air freight because of speed and 
east of handling. 


Radio station WOR 
Piper Super Cruiser for cov- 
ering special events from 
aloft, with roomy rear seat ac- 
commodating station's an- 
nouncer and his portable equip- 
ment, 


is using a 


Due to scarcity of washing 
machines, Apex Electrical Mfg. 
Co. is using air cargo when- 
ever possible to expedite ship- 
ments to country’s key areas. 


First load was flown from 
Cleveland to N. Y. by UAL re- 
cently. 


* CANADIAN NOTES * 


By James Montagnes 


Industry Notes: A. V. Roe Can- 
ada is understood to be work- 
ing on new transport models to 
replace cancellation of RCAF 
order for five Tudor II freight- 
ers. RCAF cancelled Tudor 
order because Canadair, Ltd., 
will be able to deliver DC-4 air- 
craft earlier. DeHavilland 
Aireraft of Canada reported net 
profit for year ending Sept. 30, 
1945, after income and excess 
profits, of $409,277, as com- 
pared to $152,102 in 1944. 


Canadian Air Transport Board 
recently reported operating 
revenue for June of four Cana- 
dian scheduled and 19 non- 
scheduled air services as high- 
est recorded to date. Net oper- 
ating revenue in June was 
$115,000, with revenue totaling 
$1,994,000 and expenses being 
$1,879,000. During that month, 
Canadian airlines carried 55,- 
000 passengers, 1,400 tons of 
goods, and 347,000 Ib. of air- 
mail. Total of 17,000 revenue- 
hours were flown. 


New air services in operation: 
First Canada-Australia flight 
by Australian Air Lines was 
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made to Vancouver and return 
to Sydney. TCA has started 
daily service with Lodestars be- 
tween Ft. William and Duluth. 


Initial Montreal-Vancouver 
transcontinent run has been 
made in both directions by 


Canadian-built Merlin-engined 
DC-4. TCA has begun using 
converted war surplus C-47s on 
main route, Montreal-Toronto- 
Winnipeg. Extension is plan- 
ned to Edmonton before year- 
end. Further, TCA is to oper- 
ate shuttle service from Prest- 
wick to London, replacing serv- 
ice by Scottish Aviation, Ltd. 


* CALLING NAMES * 


Kenneth P. Bowen has been ap- 
pointed asst. gen. mgr. for Fair- 
child Aircraft div. 


Jervis Langdon has been named 
traffic mgr. for PCA in Wash. 


EAL appointments: Stuyvesant 
Peabody, Jr., has been elected 
to board of directors; Frank E. 


Williams has been appointed sta- 


tion mer. at Newark; U. D. Mc- 
Donald was made station mgr. 
at San Juan, Puerto Rico; and 
Alberto Lebron was appointed 
traffic mgr. at San Juan. 


Col. Wallace S. Dawson has 
been appointed director of safety 
bureau of CAB. 


L. W. Tixier has been made 
mgr. of industrial relations for 
Douglas. 


B. V. Korvin-Kroukovsky, aero- 
nautical engineer, has been 
named research professor in 
fluid dynamics at Stevens In- 
stitute of “Technology. 


James J. Wadsworth has been 
appointed director of govern- 
mental affairs dept. of Air 
Transport Assn. 


Lt. Col. Harold F. Brown was 
named managing director of 
Air Transport Operators, assn. 


of charter airlines. 


Everett A. Eisenberg has been 
made asst. to pres. of Empire 
Airlines, N.Y.C. 


CAL appointments: R. L. Man- 
gold was named supt. of freight 
sales; J. William Denny was ap- 
pointed chief of cargo sales at 
Cleveland; R. F. Dorsey was 
made station mgr. at Wash.; 

A. Bouve was named sta- 
tion mgr. at Cleveland; O. S. 
Pierce was made station mgr. 
at Newark; David H. Robertson 
has been appointed eastern reg- 
ional mgr. of passenger service: 
Richard A. Ashby has. been 
named mer. of passenger serv- 
ice at Honolulu; Glen Evers 
was named chief of cargo sales 
at N. Y.; H. F. Barnes has been 
made asst. to v.-p., passenger 
service, in charge of Pacific 
area; G. S. Taylor has been 
named western regional mgr. of 
passenger service; John Brink- 
man was named supt. of reser- 
vations service; and R. . 
Baer was made special projects 
asst. to v.-p., passenger service. 


James P. Cunningham, v.-p. in 
charge of production at Lus- 
combe, has been elected to board 
of directors. 


J. E. Flickinger has been ap- 
yointed tech. sales head for Sa- 
val, aircraft hydraulic manu- 


facturer. 

Larry Avilla, Slick; Richard G. 
McGinnis, _PAL; and Jack M. 
North, National Skyways 
Freight; have been appointed 
members of San _ Francisco 


Chamber of Commerce’s avia- 
tion committee, under chair- 
manship of George’ C. Tenney, 
pres. of McGraw-Hill of Cal. 








LATEST PLEASURE PLANES 
A couple of new choices for personal flyers are presented by Fairchild 


(top) and Aeronca fabove). 


Former is a four-five placer scheduled for 


production early next year in a new plant at Strother Field, Winfield, Kan. 
Company states craft is designed for long range and high performance. 
Aeronca Chum, seen here in first flight view, is low-wing two-placer with 


spinproof feature (under Weick license). 


Slated for production early in 


’47, Chum is powered by an 85-hp. engine, is said to have a top speed of 
115 mph., cruising speed 105, and landing rate of 49. Range is set at 


400 mi. (Hans Groenhoff photo) 





Henry C. Hill has been made 
asst. director of power plant 
engineering div. of Menasco, 


and Louis J. de Roze has been 
named production liaison engr. 
on gas turbine engines. 


Arthur F. Kelly has been made 
gen. traffic mgr. for WAL with 
hq. in Los Angeles. 


Juan T. Trippe, pres. of PAA, 
has been awarded Medal for 
Merit by Pres. Truman for war- 
time services to U. S 


D. A. Forward has been elected 
to board of directors at Boeing. 
Jack V. Sheehan and Ralph Bell 
have joined company’s sales 
engineering staff. 


T. Claude Ryan, pres. of Ryan, 
was elected chairman of West- 
ern Region exec. committee of 
Aircraft Industries Assn. Wil- 
liam M. Allen, Boeing, is vice- 
chairman. 


Worth A. Johnson has_ been 
made district mgr. for TWA at 
Kansas City, and E. M. Lepper 
has been appointed district traf- 
fic mgr. at Albuquerque. Kay 


F.j!dso has been appointed news 


bureau mer. for PAA at Hono- 
lulu. 


H. M. Horner, pres. United Air- 
craft, has been elected chairman 
of Eastern Region. Aircraft 
Manufacturers Council of Air- 
craft Industries Assn. J. Carlton 
Ward, Jr., pres. of Fairchild, is 
vice-chairman. 


J. H. Cooper has been elected 
treasurer of C&S. 


T. D. Neelands, Jr., has been 
elected director of Robinson 
Aviation. 


Alvin C. Schweizer has been ap- 
pointed regional sales mer. of 
U. S. Airlines, West Coast div. 





Elmer Basey has been appointed 
regional gen. traffic mgr. for 
PAL. 


Vincent Ellis has been placed 
in charge of aircraft sales div. 
of Lord Manufacturing Co. 


Dr. Merritt A. Williamson has 
been appointed head of Techni- 
cal —_—— dept. of Solar Air- 
craft. 


J. Seymour Kail has been named 
v.-p. in charge of operations and 
traffic of American Air Export- 
Import Co. 


* OBITUARY * 


H. Ainsley Highman, assistant 
to president of United Air Lines. 
Founder and president of Con- 
necticut chapter of National 
Aeronautical Assn., he was 
widely traveled. Formerly,. he 
was v.-p. of Raymond & Whit- 
comb, travel concern, and gen. 


mgr. of passenger dept, of 
French Line in N. Y¥ 
Morris J. Stone, founder of 


Stone Propeller Co., and pioneer 
designer and manufacturer of 
wood propellers in U. S. During 
World War I, he served under 
Gen. Billy Mitchell as a dollar-a- 
year man, building initial ex- 
perimental propellers for Army. 
He developed a_ hollow-steel 
fixed-pitch airscrew for light- 
planes. 


Samuel C. Lewis, pioneer avi- 
ator. Learning to fly in 1909 in 
flight-instruction course given 
by Glenn Curtiss at San Diego, 
he obtained International Pilot 
License 92. He early acted as 
instructor, teaching French, 
Turk, and Balkan airmen. Dur- 
ing period of World War I, he 
founded Wittemann-Lewis Air- 
craft Co., which built Liberty 
airplane engines. 
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Revere magnesium sheet and shapes 
save 1240 pounds deadload 


for Purity Baking Co., Charleston, W. Va. 


Magnesium alloy body built by Purity Baking Co. from Revere sheet and standard shapes. Outside dimensions are 1394" long, 80%" wide, and 
76” high. Weight of body, including interior tray racks to hold 2150 loaves of bread, is 1060 lbs. in magnesium compared to 2300 lbs. in steel. 


emneaoe deadweight! That is the way to save gas, oil, 
tires and maintenance if you are hauling light, bulky 
loads like bread . .. and the way to increase payload if you 
are hauling heavy goods. The Purity Baking Co. saves 1240 
pounds of deadload per truck with bodies built of Revere 
magnesium alloy sheet and extruded magnesium shapes! 


The result: a cut in gasoline consumption of from 3 to 4 
gallons on each typical delivery run of 125 miles, reduced 
wear and tear on tires and chassis, and trucks that are 
easier to handle. The fleet of the Purity Baking Co. averages 
3,000,000 miles a year. When it is entirely equipped with 
these light-weight bodies, it is easy to see that gas savings 
alone will amount to a minimum of $1,000 a month. 


Any operator could justifiably pay a premium price for 
such bodies. But Purity Baking Co., without any previous 
experience in working with magnesium, was able to build 
even the first unit at a cost which compares favorably with 
that of wood frame and steel panel bodies. And they report 
that the latest magnesium bodies they built actually cost 
less than the former wood and steel units! This is made 
possible by the standard magnesium structural shapes engi- 
neered and produced by Revere. 


Readily available from Revere stock, these shapes plus 
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Revere magnesium alloy sheet, make it possible for any 
builder to produce bodies of magnesium with the same 
ease as steel. No sheet metal forming is required. None 
but familiar methods of fabrication and assembly are in- 
volved ... clamping, drilling, riveting. Yet the body 
designer has full latitude, and the finished units may be 
planned to fit any make of chassis. 


For full details on this important Revere development, 
get in touch with the nearest Revere office. A Revere 
Technical Advisor will gladly consult with you on this 
and other applications of magnesium to your business. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in Principal Cities. 


Listen to Exploring the Unknown on the Mutual Net- 
work every Sunday evening, 9 to 9:30 p. m., EST. 
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Aircraft Makers Report Consumer-Goods; 
AIA Urges End of Plane Export Controls 


. + « Warplane output up ... Military projects cramp 
NACA civil activity .. . NACA releases reports... 
Improvements sought in jet engine impeller. 


War needs pulled much U. 
S. industrial capacity into air- 
craft output, to a maximum 
annual production of $16 bil- 
lion. Now its aviation market 
having declined to where it 
will approximate $1 billion in 
1946, aviation managements 
have discovered non-aircraft 
products to engage their skills 
—— occupy expanded facili- 
ties. 

About two dozen aircraft 
companies have given Avia- 
TION reports on these non-air- 
craft programs. 

Some non-air items now 
planned or in_ production: 
Ryan —metal casket shells; 
equipment for oil, food, and 
wine industries; high-heat- 
resisting alloys. Glenn Martin 
—Marvinol _ resins; photo 
emulsion; light panel struc- 
tural material. Douglas, 
Grumman, and Fairchild— 
small boats. In addition to 
plywood boats, Fairchild’s 
Duramold div. makes radio 
cabinets and auto trailers. 

Northrop — motor scooter; 
other light metal goods; 
working with Joshua Hendy 
on gas turbine. Vought— 
Metalite structural material. 
Curtiss-Wright — owns Victor 
Animatograph Corp., 16-mm. 
movie equipment. Bell—radi- 
ator cases; file cabinet parts; 
musical instrument parts; 
coin changing machines; 
equipment for dry cleaners, 
tobacco processors; bottlers; 
5 hp. gasoline engines. 

Kellett—food freezers: house 
and farm equipment. Laister- 
Kauffman—“Atom Racer” for 
kids; shelves and store setups. 
G & A — radio cabinets. 
Spartan—luxury trailer. Timm 
coin changer; cola drink dis- 
penser; vacuum cleaner. All 
are trying to use aircraft 
technique. Most produce un- 
der contract with distributors. 

Douglas, McDonnell, Good- 
year, Convair, Ryan are most 
frequently mentioned in nego- 
tiations with NHA on prefab 
houses. 


AIA Urges Dropping 
Of Plane Export Controls 


Aircraft Industries Assn. is 
asking National Munitions 
Control Board and State Dept. 
to lift export controls on civ- 
ilian aircraft. No other civil 
commodity now must be li- 
censed for exnort. State 
Dept., which administers li- 
censing, nearly always grants 
permits to ship the planes, but 
applications are delayed for 
months. Export control was 
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set up in 1922 so that the 
President could embargo arms 
shipments. In the 1930s, 
Munitions Control Board was 
created to list equipment held 
to be armament, and every- 
thing aeronautical was in- 
cluded. The industry dis- 
agrees with theory that civil 
airplanes are now usable as 
weapons. It promises to see 
that no restricted material is 
exported. Army, Navy, or 
State, which with Commerce 
make up the Board, may con- 
tend that civil planes can be 
effective weapons in countries 
not equipped with standard 
warplanes. 


Warplane Output Up 


Military aircraft acceptances 
rose from 67 in July to 130 in 
Aug. breakdown: Two Martin 
PBM-5E; 1 Curtiss BT2C-1; 
2 Douglas AD-1; 14 Lockheed 
P-80A and 16-YP-80A; 28 
Grumman F8F and 26 F8F- 
1B; 21 Vought F4U-4B; 7 Cur- 
tiss-Wright SC-2; 5 Fairchild 
C-82A; 8 Sikorsky R-4D heli- 


copters. Airframes in Aug. 
total 718,000 Ib.; in July 
516,000 Ib. 


Military Proiects Cramp 
NACA Civil Activity 


NACA research __ director 
John Crowley frankly stated 
at a Langley Field press con- 
ference that only a minor por- 
tion of NACA’s time can be 
given to personal plane proj- 
ects, due to pressure for re- 
search on guided missiles and 
supersonic aircraft. 

Nearly all of NACA’s basic 
research data is applicable to 
guided missiles. Ames Lab- 
oratory at Sunnyvale, Cal., is 
working on shape of missile 
bodies and configuration of 
support and control surfaces. 
Cleveland Engine Lab is de- 
veloping data for selection of 
power plants—ramjet, rocket. 
turbojet. resojet, and special 
tvpes. Flight Test Station off 
Virginia coast is working on 
guidance and servo mechan- 
isms. 


NACA Releases Reports; 
Jet Prop Discussed 


Though NACA cannot com- 
mit itself to many special 
lightplane projects, it’s stated 
that much of the by-products 
of overall research is appli- 
cable to the lightplane indus- 
try. Index of 600 NACA 
technical reports has been 
compiled with that in view, 
and is now available. John 





Saunders, engineer of Cleve- 
land Lab, said that small 
props driven by tip jets and 
prop-driving gas_ turbines 
warrant further study. Fuel 
efficiency of turbine prop 


stands at about 1.3 Ib./hp. 


hr., probably can be reduced to 
0.8 lb. Tip-jet prop is at 3 
lb. but offers big advantage of 
eliminating engine weight. 
NACA has acquired compon- 
ents to build a tip-jet prop 
which will be tested. Reduc- 
tion of noise by multi-bladed 
slower-turning props, with va- 
riable pitch, was emphasized. 


Improvements Are Sought 
In Jet Engine Impeller 


NACA’s effort to improve 
efficiency of impeller blades in 
both jet and turbine aircraft 
engines is described in a re- 
port by Engineer W. K. Ritter. 
Difficulty arises chiefly from 
lack of experience in impeller 
flow theory, he said. Key to 
solution is blade curvature. 
Three designs, with parabolic, 
elliptical, and circular curva- 
ture are being tested. The 
parabolic blade is currently 
showing greatest range—i. e., 
volume of air delivery per hp. 
Taking as example the GE 
I-40, Ritter said it develops 
16.000 lb. of thrust inside, 
while only 4.000 Ib. is ejected. 
British researchers are con- 
centrating on various cen- 
trifugal compressors, while 
NACA sticks to axial flow, 
which it believes will prove 
superior in long run. 


* INDUSTRY MEMOS * 


Republic delivered first export 
Seabee of order for 75 from 
Mexican distributor, and states 
that export representative, 
Smith, Kirkpatrick & Co., has 
quota of 500 Seabees reserved 
for first year’s sales abroad. 


Bendix coordinated and ex- 
panded company’s guided mis- 
siles and pilotless aircraft work 
through organization of new 
Special Products Development 
Group, which will operate one 
laboratory in Teterboro, N. J., 
and another in North Holly- 
wood, Cal. 


Luscombe’s new all-metal-wing 
Silvaire has passed CAA tests. 
Craft features as_ standard 
equipment electric self starter, 
generator, battery, whee] pants, 
landing and position lights, 
soundproofing, and larger bag- 
gage compartment. 


Martin received orders from 
Navy for 20 PBM-5A amphi- 
bians, with deliveries scheduled 
to begin in about a year with 
production at two airplanes 
monthly. 


C-W has substantial contracts 
from Republic for production 
of major subassemblies and 
parts for latter company’s P- 
84 Thunderjet fighters and 
Rainbow a Elevators. 
rudders, stabilizers, fins, and 
miscellaneous parts for P-84 
will be made, while Rainbow 
sections will include wing 
panels, fuselage aft sections, 





CAMERON DESIGN STRESSES 
VALVE COOLING 


A number of interesting features 
mark this new contender in personal 
plane power field. Of four-cylinder 
air-cooled design, it’s rated at 125 
hp. at 2,500 rpm. and is said to 
weigh little more than 11 Ib. per hp. 
Highlight is placement of valves in 
opposite sides of cylinders, operating 
in opposed directions. Exhaust valve 
is thus exposed to flow of incoming 
fuel-air mixture, and as cool charge 
impinges upon exhaust valve, valve 
is cooled by mixture, and mixture is 
effectively volatilized. Maker is new 
rig hy Aero Engine Corp. of Read- 
ing, Pa. 





stabilizers, rudders, fins, eleva- 
tors, ailerons, flaps, engine 
mounts, and nacelle sections. 


NAA Navion received ATC, and 
current production is 10 daily. 
Prior to receiving certificate, 
company produced 170 of craft 
and backlog is put at $7,500,000. 


Lockheed has new Constella- 
tion orders from Aer Rianta 
Teoranta, Eire; Qantas Em- 
pire Airways, Australia; and 
KLM. This brings total] present 
orders for craft to 182, with 
monetary value at $49,390,118. 


Farnham Mfg. Co., 1646 Seneca 
St., Buffalo, N. Y., special ma- 
chinery maker, has received 
contract from deHavilland Air- 
craft, England, for Farnham 
forming rolls to make wing 
leading edges. Company also 
is handling inquiries from 
Russia and China for spar mill- 
ing machinery. 


* FOR THE RECORD * 


Adel Precision Products ac- 
quired new hydraulic unit pro- 
duction facilities via merger 
= Aerco Corp., Hollydale, 
al. 


Pacific Airmotive’s San Diego 
branch, formerly downtown, is 
now located at Gibbs Field, 
firm’s first airport location in 
San Diego. 


Fairchild Camera & Instrument 
Corp., Jamaica, L. I., N. Y. 
plans to open a wholiy-owned 
subsidiary manufacturing com- 
pany in Burlington, Vt., known 
as Fairchild Industries, Inc. 
New plant wil! make low-priced 
items, many in consumer field. 


Air-Parts, Inc., announces new 
wholesale distributing point for 
aeronautical supplies at Hay- 
ward Municipal Airport, Hay- 
vom Cal., 6 mi. south of Oak- 
and. 


Westchester Institute of Aero 
recently inaugurated oe 
ns 





at 10 Depot Plaza, White 
ne ee 
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Aristocratt 


An aerodynamic achievement by a pioneer name in aviation 





Simplified uni-control adds to the enjoyment of 
, flying the Aristocraft ... makes piloting as easy 
All controls are simplified into one — | : i? @& as driving a car. Controls are coordinated into one 
a ns control, Control wheels are provided for both 
pilot and co-pilot as standard equipment. 





You make effortless, cushioned landings with the 
Aristocraft. Its safety-retractable tricycle landing 
gear is also safe to land in the retracted position. Extra 
long wheelbase... new type of shock absorbers... 
steerable nose wheel for ground maneuvering... these 
are important Waco features. 


Retractable . . . Safe... 





Dies ti miadidd LA There’s a feeling of freedom in flight in the Aristocraft. 
: The “‘tail propeller” eliminates the turbulent prop-wash 
drag found in conventional planes. Propeller is variable for 
most efficient “bite”... reversible for easier maneuvering 
on the ground. 





THE WACO AIRCRAFT COMPANY, 1611 PETERS AVE., TROY, OHIO, U.S.A. 
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Suggest U.S. Integrate Transport Bodies; 
CAB May Delay Non-Scheds’ 292.1 Hearing 


. « - Cooperate to cut 


down winter air hazards... 


Air cargo fight continues . . . PICAO approves fields 
. - « Renew sea-air struggle. 


Proposal by Senate Small 
Business Committee that 
a Dept. of Transportation, 
headed by a Cabinet officer, 
take over the functions of 
ICC and CAB, is one more 
of many moves in recent years 
toward integration of ll 
U. S. transportation. 

Powerful opposition by avia- 
tion forces will prevent early 
action along this line, but 
the Transportation Assn. of 
America, pressure front for 
the railroads, will carry on the 
fight. Sea-Air Committee, 
seeking “coordination” of air 
and ship lines in overseas ser- 
vice, may join forces with the 
railroads. 

Small Business Committee 
warns that integration of air 
and surface transport would 
be dominated by railroad 
finances, and that any result- 
ing reduction in rates might 
not be passed along to the 
public unless adequate govern- 
ment controls were provided 
to that end. 

Committee called for re- 
distribution of transport ser- 
vices so that instead of aug- 
menting present congestion of 
highly industriaized areas, new 
regions would be opened for 
development of resources, for 
settlement, and for diffusion 
of the various employment op- 
portunities. 


CAB May Delay Non-Scheds’ 
292.1 Hearing 


CAB was considering, at this 
writing, further postponement 
or oral argument on proposed 
amendment of Section 292.1 
of CAR, exemption order af- 
fecting non-scheduled air car- 
riers. Accordingly, observers 
believed a new version might 
be circularized. 

Most severely criticized is 
provision that a carrier is not 
non-sched if it operates more 
than ten round trips per 
month between same _ two 
points for two consecutive 
months, and non-differentia- 
tion between non-scheduled 
freight and passenger opera- 
tions. 

_ Meanwhile a number of 
important contract and in- 
trastate operators are not 
included among the 650 who 
registered, because they con- 
sider themselves beyond CAB 
jurisdiction. Many _ regis- 
trants have given incomplete 
data, either because they mis- 
understood requirement or 
did not want to reveal data to 
competitors. Sen. Pat Mc- 
Carran, co-author of Act of 
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1938, has denounced CAB’s re- 
strictions on non-sched car- 
riers as contrary to intent of 
Congress. 


Cooperate to Cut Down 
Winter Air Hazards 


Air Forces, CAA, and the 
airlines, have joined in a 
three-way effort to minimize 
irregular airplane operations 
this winter, due to terminal 
congestion in bad weather. 

AAF has lent a number of 
GCA radar sets for use by 
CAA at Washington, Newark, 
and Chicago. CAA, ATA, 
ALPA, and some others, op- 
pose GCA because it puts their 
safety in hands of ground 
personnel. But TWA is going 
ahead with GCA plans, with 
approval of pilots. 

United is installing as 
standard equipment the 
Sperry A-12 Gyropilot, which 
automatically lands plane on 
CAA system of localizer and 
glide beams system. Latter is 
currently being rushed to 
completion. 


Air Cargo Fight Continues 


A dozen or more leading air 
freight carriers are battling 
the regular airlines for cargo 
business in Docket 810 before 
CAB. Air freighters contend 
they are entitled to certifica- 
tion as all-cargo or cargo-mail 
trunklines. Twelve or more 
existing major airlines have 
intervened, arguing they can 
handle freight cheaper than 
new lines. Air freight case was 
initially composed entirely of 
trunkline applicants for cargo 
certification back in 1942-43. 
Then newcomers. like ACT, 
U. S. Airlines, Slick, Riddle 








Aviation, and others, came in. 
The air freighters are engag- 
ing in a rate war, cutting 
tariffs as low as 10%¢ and 
1214¢, while competitors con- 
tend there is no profit at less 
than 20¢ per ton-mile. 


PICAO Approves Fields 
In Caribbean 


A list of 108 airports, includ- 
ing 32 on U. S. soil, are 
recommended for  interna- 
tional operations in the Carib- 
bean area, by the Caribbean 
Regional Air Navigation Meet- 
ing of PICAO Soon 45 air 
carriers of 14 nations will be 
flying commercially in region. 
Thirty are already operating 
189 airplanes of 23 types. Com- 
pletion of list enabled com- 
mittees to speed work on 
cooperative traffic control, 
meteorology, communications, 
rescue, all of which have rela- 
tion to location of fields. 


Renew Sea-Air Struggle 


Maritime Commission, in a 
postwar planning report, has 
recommended joint sea-air op- 
erations to avoid “needless 
competition between Ameri- 
can transport mediums.” This 
brings CAB and the Commis- 
sion, as well as air and sea 
operators, into conflict. The 
Commission’s report is part 
of the Sea-Air Committee’s 
campaign on behalf of ship 
operators for right to operate 
auxiliary airlines in face of 
CAB opposition. Meanwhile 
Waterman Steamship Corp. 
petitioned Circuit Court of 
Appeals to set aside CAB’s 
Latin American case decision, 
which denied Waterman, and 
other lines, certificates in that 
region. Waterman has applied 
for temporary certificate, New 
Orleans to San Juan. AS a 
result, CAB may investigate 
Waterman’s non-scheduled ac- 
tivities. CAB has held hear- 
ings on a Sea-Air petition 
that question of sea-air opera- 
tions be reopened. 


PROJECTED PHILLY TERMINAL 
Here’s an.architect’s conception of terminal facilities to be available when 


Philadelphia’s modern Southwest Municipal Airport is completed. 


Con- 


struction is slated to start this Fall on new field, which will cost over 
$30,000,000 and is designed to have an operations capacity of over six 


times that of Washington National Airport. 
to house hotel, restaurants, motion picture theater, and garage. 


Central terminal building is 
Plans 


provide for four sets of parallel runways. 





Thermal Anti-icing Plan 
Meets Opposition 


A proposal by CAB that no 
commercial aircraft be flown 
into icing conditions unless 
equipped with approved ther- 
mal anti-icing apparatus has 
been postponed indefinitely 
because of opposition by air- 
lines and by CAA engineers 
Air Forces also opined that 
thermal anti-icing is still ex- 
perimental, and that forced 
installation might give un- 
satisfactory results. 

Most new equipment for 
airlines will have thermal sys- 
tems. ATA and CAA con- 
tended cost of converting 
existing aircraft to thermal 
anti-icing would be prohibi- 
tive. New wings. and ex- 
tensive fuselage changes, 
would be needed to. accom- 
modate air ducts. Some ther- 
mal systems take heat through 
exchangers from exhaust, 
others burn gasoline. Much 
progress has been made, and 
engineers believe thermal 
anti-icing best prospect on 
which to concentrate. 


* CROSS COUNTRY * 


Formation of an airline ter- 
minal corporation for experi- 
mental purposes has been auth- 
orized by ATA members, with 
group empowered to operate 
terminal facilities for air trans- 
port. Board of directors, not 
yet chosen, is to determine first 
cities to try test servicing. 


UAL is using facsimile trans- 
mission of weather maps be- 
tween stations, with initia] in- 
stallations at Cheyenne and 


Denver. Special machines pro- 
— a 12x18-in. map in 20 
min. 


CAB approved following one- 
way fares from N. Y. to these 
foreign points: Gander $104, 
Shannon $292, Prestwick $305, 
London $325, ris $345, 
Azores $274, Lisbon $331, and 
Bermuda $70. : 


Southern Arizona Airlines plans 
to take delivery on its first 
Bell 47 ’copter and begin serv- 
ice this month. Airline’s oper- 
ating certificate is stated to 
give concern exclusive com- 
mercial helicopter operating 
privileges in Arizona. 


ATA elected five new members: 
Empire Air Lines, Ida.; Flor- 
ida Airways; Monarch Air 
Lines, Colo.; Southwest Air- 
mage. Cal.; and E. W. Wiggins, 
Mass. 


AA and AOA changed Washing- 
ton general administrative 
offices and district sales offices 
to 1437 K St., N. W., Washing- 
ton, D. C. 


C-2 automatic 
system, weighing but 27 Ib., 
and developed by Lear in coop- 
eration with Wright, Field, is 
now being tested. l-electric, 
and easily connected with other 
control devices, C-2 consists of 
three working units; Control- 
ler, amplifier containing vertical 
and directional seopes, and 
triple output riction drive 
servo unit directly actuating 
all control surfaces. 


flight control 
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NO MATTER WHAT YOUR 
PRODUCT MAY BE... 


Ex-Cell-O’s Complete Parts Production 
Facilities May Be of Practical Help to 


YOU! 


Few people realize how extensive are Ex-Cell-O’s facilities for the 
speedy production of quality parts. Yet the same wide experience, 
the engineering “know-how”, and the outstanding accuracy that 
distinguish Ex-Cell-O machine tools and cutting tools wherever they 
are used ... in many parts of the world . . . go into Ex-Cell-O’s 
production parts manufacture. 


lf your product requires carefully machined parts, the chances are 
Ex-Cell-O can work with you to your economical advantage. Con- 
tact Ex-Cell-O today, either at the Head Office in Detroit or through 
any one of the 27 other leading industrial centers where Ex-Cell-O 
field engineering representatives are located. 


EX-CELL-O CORPORATION * DETROIT 6 
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* INTERNATIONAL BRIEFS * 


ENGLAND—British European 
Airways onyeete to operate a 


fleet of 55 Vickers Vikings, 14 
Bristol Wayfarers, 380 DH 
Rapides, and 10 Junker 62s 


by next spring. Services to 
continent will be operated ex- 
clusively with Vikings. 


Armstrong Whitworth is de- 
veloping Brabazon IIB, new 
jetprop airliner powered with 
four Mamba engines. Grossing 
35,000 lb., new plane is designed 
to carry from 24 to 80 passen- 
gers up to 1,000 mi. at cruising 
speeds exceeding 300 mph. 


Span of Meteor production 
models has been reduced by 4 
ft. through elimination of wing- 
tips. It is stated there is no 
appreciable increase in speed, 
and that change was made to 
increase rate of roll. 


BOAC on July 1 operated 214 
aircraft, of which 173 were 
landplanes, and 45 training or 
development craft. Fleet is 
composed of 21 different types 
of aircraft, and regular pas- 
senger services are operated 
with 18 different models. In 
year ending Mar. 31, BOAC flew 
26 million miles and carried 
144,000 passengers and 8,000 
tons of mail over a 67,000 mi. 
network. 


British charter and nonsched 
operators have formed British 
Air Charter Assn to protect 
their interests and _ represent 
them in difficulties expected to 
—_ because of new aviation 
laws. 


FRANCE—Tests continue with 

Two of aircraft will 
probably be used on Air France 
routes to Buenos Aires. With 
171 ft. span, oss weight is 
158,000 Ib., giving a 4,.000-mi. 
range against a 30 mi. head- 
wind. Powered by six Gnome 
& Rhone 1,820 hp.. engines, 
cruising speed at 8,000 ft. is 
put at 185 mph. 


NORWAY —New Continental 
Flyfish Co. has made experi- 
ments flying 5,000-Ib. loads of 
fresh fish fillets from Trond- 
heim to Paris and _  AZtirich 
Special lightweight containers 
have been developed. Contracts 
for regular loads are being 
completed with firms in both 
France and Switzerland. 


CZECHOSLOVAKIA — Comple- 
tion of bilateral agreement with 
France indicates the Czech 
airline plans to operate to Bel- 
gian Congo via Tunis. and tr 
Rio de Janeiro via Algiers and 
Dakar. Line received permis- 
sion to use French-owned air 
ports and facilities on these 
routes. 


SWITZERLAND —Negotiations 
are still underway for eventual 
merger of Swissair and Alpar, 
two main Swiss lines. In mean- 
time, Alnor has announced it 
will concentrate on interna- 
tional services, while Swissair 
has started experimental flights 
across Atlantic prior to regular 
service. 


In addition to new international 
airport at Basle, Kloten Air- 
port is under construction at 
lirich. To cost over $9,000.- 
000, it is planned as most 
modern Swiss field. 


IRAQ—Iraqi Airways is now 
serving Mosul and Kirkuk, in 
addition to other’ schedules 
Baghdad is presently served by 
following airlines: BOAC, KLM, 
Misr Airline (Egypt), Middle 


Fast Airlines, Iranian Airways, 
and Iranian State Air Lines. 
Air France will shortly be added 
to the list, with operations to 


Teheran and =~“French Indo 
China. 

HOLLAND—KLM is _ planning 
additional survey flights to 


South Africa, prior to opera- 
tion of full service in ’47. This 
is continuation of program initi- 


ated in Dec. 1938. Present 
eyuipment' will be DC-4s. 
Meanwhile, KiI.M West Indies 


Div. announces completion of 
plans for operation of four- 
engined equipment in Carib- 
bean area. 


INDIA—Government has ap- 
proved conversion to regular 
production of Hindustan Air- 
craft Factory at Bangalore. 
Factory, now to be known as 
Central Aircraft, Ltd., will in- 
itially produce a trainer for 
RLAF. 


Capitalizing on impasse __he- 
tween U. S. and India which 
prevents TWA from operating 
to Bombay and other certifi- 
cated points, BOAC has now 
upped its schedules to 13 per 
week, 10 of which are operated 
with Hythe boats and three 
with Lancasters. 


Civil Aviation Directorate has 
developed two regional centers, 
at Karachi and Dum Dum, re- 
spectively. These points also 
are to be main international 
airports for country. 


AFRICA—Ethiopian Imperial 
Airways is shortly expected to 
start service hetween Addis 
Ababa and Nairobi. 


CEYLON—Plans are being 
made for service by a _ state- 
owned airline between Colombo 
and Karachi, to be extended 
later to England. Another con- 
templated route is between 
Colombo and_ Australia via 
Singapore. It has been recom- 
mended that internal services 
be operated by private enter- 
prise without subsidy, in line 
with similar Indian plans. 


AUSTRALIA—Plans have been 
completed for construction of 
a six million dollar airport at 
Adelaide. To cover over 1,500 


acres, field is to feature Le 
n 


lel runways up to 2 mi. 
length. 





BIGGEST BRITISH PROPJET 


One of Britain's newest power plants 
is Armstrong Siddeley Python prop- 
jet, seen here on a wing section 
mockup for testing. Fitted with an 
eight blade contra-rotating prop, it's 
said to turn out 3,670 shp. plus 
1,150 Ib. thrust at sea level for a 
fuel consumption of 359 gph. Maxi- 
mum combat power is given as 5,520 
shp. plus 280 Ib. thrust at 8,000 
rpm., burning 425 gph. Twin oil-cool- 
ing intakes beneath wing are neces- 
sary because of stationary installation. 
(McGraw-Hill World News photo) 
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WORLDATA.... 


Craft was an experimental 


failure. 


China company, to be known 


tion of relief supplies. 





Crash of the DH-108 Swallow in a test flight brought loss 
to the world of one of its best pilots, Geoffrey deHavilland. 


Vampire, with swept-back wings and large fin. The veteran 
deHavilland was a foremost airplane demonstrator and 
tester of new models produced by his father’s company. It 
was but a few days before his ceath that he had delivered 
a Vampire to Switzerland, flying to Geneva in the record 
time of 71 min. Opinions varied as to the cause of the 108’s 


Precedent was set when seats on the Vickers Viking for 
King George were installed facing backwards. Seeming to 
feel that very shortly all passenger aircraft will have the 
seats installed facing the tail, 
ceeding with experiments tending to show survival in a 
crash is more probable in this position. Also, they say, the 
view is much better. Be that as it may, recent accidents 
appear to have shown that the lapstrap commonly used 
may cause more damage than good. Better anchoring of 
seats to the plane structure, and development of cushions 
to give support to the entire body from the hips up, probably 
combined with backward installation, comprise a develop- 
ment worthy of careful consideration. 


Plans of Gen. Chennault and his associates to form a new 


have received final approval from UNRRA 
Government. Officials of the National Skyway Freight Corp. 
have proceeded to Chungking to make an early start 
sible. While this new company will primarily transport 
UNRRA relief supplies, it will also carry passengers and 
such other shipments as it.can obtain, thus in effect becom- 
ing the third Chinese airline. Possibility of a merger of this 
new company and CNAC has been rumored. Meanwhile, 
Russia protests this formation of an American airline in 
China, but supporters point to its primary use in distribu- 


vas By “VISTA” 


model developed out of the 


British constructors are pro- 


as Chennault Air Transport, 
d the Chinese 


pos- 








Continued lack of an Aus- 
tralia-U. S. air agreement is 
still prime topic. Australian 
National avanys is now flying 
to Vancouver, but a passenger 
to San Francisco must first fly 
to Canadian city, then buy 
regular airline ticket and _ re- 
trace his flight to reach San 
Francisco. 


Government-owned Trans Aus- 
tralia Airlines was expected to 
start operations in October, 


‘|shortly after delivery of first 


DC-4. Lester Brain is gen. 
mgr. Over 100 pilots are in 
training. 


Court action was taken by Aus- 
tralian National Airways to 
force issuance either of import 
licenses for purchase of sur- 
plus S. craft already in 
Australia, or a statement of 
policy by Government. 


BRAZIL—Arco Tris Viacao 
Area, new company, has set un 
main base at Sao Paulo, and 
will operate two flights er 
day over a_ network totaling 
more than 1,990 mi. Seven DH 
Dragon Rapide planes’ have 
been ordered from England for 
use on these routes, and will 
be added to three converted 
B-25s and the commercial DH 
Mosquito now owned by line. 


VENEZUELA—Government has 
allocated additional $1,500,000 
to Linea Aeropostal Venezolana 
for expansion of its services, 
including new route to Canada. 
LAV will also operate a num- 
ber of C-47s for Government's 
National Supply Commission, 
carrying meats and other foods 





to isolated towns. 





Aeronautical Radio, Inc. formed 
an affiliate named Compania de 
Servicio Aeronautico Venezo- 
lano, which will operate, con- 
trol,.and maintain radio ‘serv- 
ices for all airlines operating 
in or through Venezuela. 


GUATEMALA—Aviateca’s ex- 
istence as private company was 
ended by Government decree 
and ownership transferred to 
state. Existing stockholders 
will be reimbursed on basis of 
funds paid in. No change in 
scope of operations is presently 
anticipated. 


MEX!ICO—Government pres- 
sure to eliminate as much for- 
eign capital as possible forced 
Aerovias Braniff to increase its 
capital to 20 million pesos, 
most of which will be held by 
rominent Mexicans. ‘<7, om 
raniff is last American on 
Board of Directors, though 
there still are three American 
vice-presidents. 


Panam is operating a series of 
special flights to Spain for 
Spanish nationals residing in 

exico, flying Mexico City- 
Miami - Gander - Azores - Lis- 
bon. First flight covered run 
in 8 days. 


CMA is expanding its DC-4 
services to include route to 
Merida and Havana, in addi- 
tion to run to Los Angeles. 
Company also has asked per- 
mits for freight routes parallel 
to its present passenger routes. 
Under Mexican law, only ex- 
press up to certain weight can 
be carried in a passenger plane. 
Larger shipments must go on 
separate aircraft. 
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Wortng Rolls Like a Ball . oe 


Johnny Ski-jump took a header in the wet snow. 
He’s still in a complete whirl about it all, but he’s 
demonstrating an important fact: 

Nothing rolls like a ball. 

That fact has been put to work in precision- 
finished, tough, forged steel...in New Departure 
Ball Bearings. 


Because of their natural—and engineered — ad- 


EVER WONDER ABOUT NAMES? 


The name “New Departure” aptly describes 
that organization’s brand of thinking. The 
many new departures by New Departure are 
stepping stones of engineering progress. 


vantages, New Departure Ball Bearings are prac- 
tically friction-free. They carry heavier loads at 
higher speeds. They assure rigidity and continued 
precise placement of moving parts. 


New Departure Baill Bearings are born of a match- 
less fund of practical experience—and original 
thinking. Wide recognition of this has made New 
Departure the world’s greatest ball bearing maker. 





NEW DEPARTURE °* Division of General Motors * BRISTOL, CONN. * Branches in DETROIT * CHICAGO © LOS ANGELES and Other Principal Cities 
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AVIATION PEOPLE 











a 


HAROLD R. UHRICH (left) has been named chief analyti- 
cal engineer for Aeromatic Aircraft Propeller dept. of Kop- 
pers Co., Inc. Previously, he was chief engineer with Sense- 
nich Brothers for 9 yr. He was also associated with Platt-Le 
Page, where he was engaged in helicopter rotor stress and 
design work. VERNON B. BENFER (right) has been ap- 
pointed sales engineer for Aeromatic dept. He was formerly 
with Glenn L. Martin, where he had been a service liaison 
engineer. In air training branch of Navy during war, he 
was also connected with Lockheed Overseas Corp. in British 
Isles in capacity of service engineer. 





HARRY A. SUTTON has 
been named engineering ad- 
viser and asst. to pres. of 
Ryan. Previously, he was 
director of engineering for 
Convair. His duties will in- 
clue liaison with Army and 
Navy on current aircraft 
contracts and on develop- 
ment work company will 
undertake for military serv- 
Ices. 





ALFREDO DE LOS RIOS 
has been appointed mgr. of 
Latin American Sales of 
Luscombe Airplane. For- 
merly in charge of personal 
plane sales in export div. of 
Fairchild, he was founder 
and exec. v.-p. of Inter- 
American Escadrille. He has 
been a pilot for 20 yr., and 
he is a member of AWA. 
(Laughead photo) 





GEORGE H. LYON has 


WILLIAM F. PRIGGE has 
been appointed asst. to 


v.p., eastern region, of 
AA. His hq. will be in N.Y. 
With airline over 8 yr., he 
previously worked as mgr. 
for N.Y. ticket offices and 
was later employed as sales 
representative in Wash. A 
graduate of U. of Penn., 
he holds a B.S. degree in 
economics. 





been appointed pub. rel. 
mgr. for PAA’s Atlantic div. 
Formerly deputy to director 
of OWI, he was assigned to 
coverage of war news, sta- 
tioned in Gen. Eisenhow- 
er’s hq. overseas. In his 
new post, he will be in 
charge of all pub. rel. mat- 
ters pertaining to activities 
of div. 
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R. H. GLASSLEY has been 
appointed exec. vice-pres. in 
charge of operations for 
Puget Pacific Planes. He 


will direct production of 


company’s Wheelair 111A 
personal airplane. Previous- 
ly, he held similar produc- 
tion position with Columbia 
Aircraft Industries of Port- 
land, Ore. 






CHALMERS H. “SLICK” 
GOODLIN, Bell test pilot, 
is to make first power 
flights in XS-1, craft being 
groomed to attack super- 
sonic barrier. Successor to 
late Jack Woolams, he was 
a lieutenant in U.S. Navy 
after earlier service with 
RCAF and RAF. He is a 
member of Caterpillar Club, 
QB, and IAA. 


MAJ. GEN. H. R. OLDFIELD (left) has 
joined Boeing Aircraft’s engineering staff 





MATTHEW M. GOUGER 
has been named director of 
personnel relations at TWA. 
Graduate of Texas U., he 
has been a private pilot for 
16 yr. He was formerly per- 
sonnel director for Pitts- 
burgh Plate Glass Co. In 
his new position, he will 
direct activities of airline’s 
training div. 





LEDYARD GARDNER has 
been appointed sales pro- 
motion mgr. for North 
American div. of KLM, 
Royal Dutch Airlines. Pre- 
viously, he was exec. asst. 
to director of traffic for 
TACA, and before that was 
associated with UAL. He 
will be responsible for direc- 
tion of airline’s sales force 


‘in No. America. 






he was formerly asst. sec.-treas. 
new position, he will administer Boeing's 









GODFREY LOWELL: 
CABOT, distinguished Bos-j 
ton octogenarian, now con-' 
tinues as pres. of Federa- 
tion Aeronautique Interna- 
tionale in current reactiva- : 
tion of body after war years. © 
He is a past pres. and has 
been governor of NAA since 
24, and is an associate fei- 
low of IAS. 








F. J. GELHAUS has been 
appointed supt. of building 
and construction for EAL, 
with hq. in Miami. Former 
administrator - coordinator 
with Greater Miami Port 
Authority, he will have 
jurisdiction over building 


and alteration of all air- 
line’s ground facilities. He 
was formerly with PAA as 
airport engineer. 





In his 


as project supervisor and aerial combat 
trend adviser. His first assiqnment is on 
GAPA’ guided missiles. During war, he 
served as Gen. Arnold’s adviser on anti- 
aircraft, and was awarded Distinquished 
Service Medal for his part in -organization 
of flak analysis, and for directing com- 
manders ‘on anti-aircraft defense. J. 0. 
YEASTING (center) has been appointed 
asst. to Pres. With company since °39, 


budgetary cost control and organizational 
research activities. He is a qraduate of 
University of Mich, RICHARD M. MOR- 
GAN (right) has been named mor. of sales 
office at Wichita, where he will promote 
sales of Boeing 417 airliner. He received 
Bronze Star for outstanding ‘assistance to 
21st Bomber Command as company’s chief 
service engineer on B-29 Superfortresses 
in Marianas during war. 
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What's WRONG with this picture? 


























FOUR SIZES of drivers insure best results with 


the Engineered PHILLIPS RECESS 


Phillips Recesses are designed for 
maximum driving power in each 
size of screw. Drivers are matched 
to insure proper torquing values. 

There are only four drivers to 
cover the complete range of sizes, 
and two drivers fit 85 per cent of 
all Phillips Screws used. 

With the correct size of driver 
you get all the advantages of re- 
cessed screws and avoid the “bug- 
aboo”’’, present in some recessed 
screws, of possible reaming. The great driving power of the 
cruciform recess makes this a real danger when you use too 
large a driver. 

Conversely, too small a driver spoils the outstanding advantage 
which the recessed screw can give you—that same driving power. 

We design delicate tools for the tiny screws and robust, sturdy 
tools where maximum torques are permissible. It pays to use 
the right tool for the job. ae 

A ship’s anchor is out of place in a rowboat! 














THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. : 
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Guard Your Airport Investment 
With Specialized Fire Equipment 


Highly vulnerable to combustion, aviation equipment and 
materials should be carefully protected, particularly in view 


of scarcity of replacements. 


‘RPORT OPERATORS, nuw enjoying 
a boom in personal flying and air 


transport activities, have at the 
same time inherited steadily increasing 
fire hazards. According to statistics 
compiled by the National Fire Pro- 
tective Assn., airplane hangar blazes 
alone eost an estimated $38,000,000 
last year—reported to be about 40 
times the 1944 total and an all-time 
high for airport losses in a single 
year. Destruction by fire of individual 
aireraft on the flight line or following 
erashes were not included in this study, 
but here too, destruction admittedly has 
been large. 

These sobering figures should give 
pause to every airport owner or execu- 
tive, and, most important, should insti- 
tute a spot check of the base’s fire- 
fighting facilities and of precautions 
to keep damage to a minimum once a 


sapenesy 





blaze has started. Since utilization of 
flying equipment is at a particularly 
high peak, fire may not only mean a 
loss on the original investment, but 
also an extended period of no revenue 
while hard-to-get replacements are 
sought. 

Hangar blazes, as a rule, are the 
most extensive and costliest type of 
eombustion. Experience points to the 
following factors as those which con- 
tribute most to these serious fires: 

1. Too much dependence on distant 
public fire departments, not taking into 
consideration time element in response. 

2. Absence of satisfactory water sup- 
ply systems and mobile fire-fighting 
equipment where airport is outside mu- 
nicipal jurisdiction. 

3. Lack of engineered fire protection. 

4. Inferior hangar construction. 

5. Failure to divide hangars into bays 
or divisions to limit area of fire; also 
reluctance to provide a series of small 





National Aero-O-Foam unit is designed to be handled by one-man. Chemical is drawn up 
from can by suction and is mixed with water at butt of special nozzle held by operator. It's 
stated that one 5-gal. container can thus be diluted to make approximately 800-gal. of foam. 
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issouri 


A parent plant or branch 
office in Missouri is a bid 
for better businéss. There’s 
money to be made in Mis- 
souri ... . and here’s why: 


The new state constitution 
is modern, favorable to in- 
dustry. Low taxes. Water 
supply unlimited. Low cost 
power and natural resources 
in abundance. Excellent 
transportation facilities, 
Wealth of diversified mar- 
kets. Skilled and semi-skilled 
native labor available in 350 
alert, cooperative commu- 
nities. 

During first nine months 
of 1946, 2,251 new busi- 
nesses were incorporated in 
Missouri. 


Specialized, confidential service 
to industrialists. Write direct: 
Missouri State Division of 
Resources and Development, 
Dept. M-52, Jefferson City, Mo. 


THE STATE 
OF MISSOURI 


In The Heart of America 


steed 


LY 
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hangars in lieu of one large open 
structure. 

6. Tendency to conduct maintenance 
operations in same area where aircraft 
are stored, disregarding fire hazards 
involved. 

7. Presence of large quantities of fuel 
and other flammable liquids in stored 
aircraft. 

8. Crowding planes with wings over- 
lapping in a confined area. 

9. Lack of opportunity to quickly re- 
move aircraft exposed to fire. 

10. Unavoidable fact that flying oper- 
ations introduce crash fire potentials. 


Extinguishing Apparatus 
Combustion occurring among parked 
aireraft is characterized by rapid 
spread and intensity of heat and flame. 





This problem was recognized by the 
U. S. Navy early in the war. Aboard 
a congested carrier, fire could, if it got 
beyond control, be the cause for the 
loss of many lives and valuable fighting 
equipment, by being the means of de- 
tonating the large stores of munitions 
and high octane fuel normally carried. 

Following the experience of petrol- 
eum producers and refiners in fire con- 
trol, the Navy depends to a large ex- 
tent upon the use of foam as an effec- 
tive fire extinguisher. Foam’s features 
are that it ean be quickly transported 
to the scene of action, that relatively 
few men are needed to bring a fire 
under control, and that a small per- 





One Coll 


For Varied Steel Requirements 


Stainless, alloys, tubing, structurals—even with today's shortages one call takes 
care of many steel requirements when the call is to Ryerson. 


One order and one invoice for varied production and maintenance needs makes 
the nearest Ryerson plant a time-saving source. Ten other Ryerson plants bring 
added convenience. When ordering for a distant operation you can deal with a 
familiar nearby source and have the steel shipped from the plant nearest the point 


of delivery. 


Ryerson metallurgists and engineers, thoroughly familiar with the specialized 
steel requirements of your industry, will work with you on any problem of selection 
or application. Call Ryerson for prompt, helpful service on steel. 


Joseph T. Ryerson & Son, Inc., Steel-Service Plants at: Chicago, Milwaukee, _ 
Detroit, St. Louis, Cincinnati, Cleveland, Pittsburgh, Philadelphia, Buffalo, New 


York, Boston. 


RYERSON STEEL 


































Handy wheeled unit containing three 15-/b. 
carbon dioxide extinguishers designed by 
Walter Kidde & Co. primarily, for airport 
use. Stored under high pressure, gas, when 
released, expands about 450 times its stored 
volume. Cort is fitted with puncture-prooft 
tires. 


centage of foam mixed with water and 
air (both plentiful) thoroughly blan- 
keted and snuffed out the hottest fire. 
Approximately 800 gal. of foam can 
be quickly made by mixing either salt 
or fresh water with air and the contents 
of a 5 gal. ean of special liquid, and 
the mixture has good staying qualities 
whieh even high winds do not effect. 

National Foam System, Ine., of 
Philadelphia, became a major supplier 
of the product to the Navy during the 
war. Briefly, the mechanical mixing 
which produces the foam blanket is 
done in a special nozzle where water is 
mixed with the chemical. Produced is 
a smothering mass of snowy bubbles 
several inches thick which seals flam- 
mable gases in, oxygen out. Its sticky 
qualities enable it to adhere to vertical 
surfaces or angles. 

Under the trade name Aer-O-Foam, 
this material is now being marketed 
for use by airport operators. Water 
pressure required for giving a good 
foam mixture at the nozzle varies from 
30 to 125 lb., with best results obtained 
with pressures of 75 to 100 lb. The 
chemical liquid comes packed in 5 gal. 
containers, stated to resist deteriora- 
tion indefinitely. Furthermore, _ it’s 
said to have no harmful affects on 
aluminum; but containing a large per- 
centage of water, it has the same affect 
as water on metal, fabries, and wood. 

Another flame blanketing material 
commonly used against petroleum fire-, 
and also valuable in fighting electrical 
blazes, is carbon dioxide. This gas is 
housed under great pressure. The ap- 
paratus developed by Walter Kidde & 
Co., allows the gas, upon being re- 
leased, to expand considerably, en- 
veloping a fire and reducing normal 
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LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads—and eliminates 
all axial play between bolt and 
nut threads. 

All ESNA Elastic Stop Nuts — 
regardless of size or type—lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress 
reversal cannot disturb prestressed 
or positioned settings. 








INTERNAL 
WRENCHING 


Ap: ANCHOR & 


fj 
f 


Uf! / | HIRLING AT 2,500 RPM 





—yet the Red Elastic Collar locks 
each positioned setting against VIBRATION! 


Here’s an interesting detachable fastener 
problem: Bolting an eleven pound cooling 
fan assembly to the fly wheel of a 215 HP 
Franklin Aircraft Engine. The connections 
are rubber mounted to inhibit the trans- 
mission of engine vibration or impulses 
to the fan and conversely inhibit the trans- 
mission of fan flutter and unbalance back 
to the crankshaft. The proper fasteners 
must be self-locking without any frictional 
aid from bolt tension or seat 
pressure because the rubber 
mounts will flex constantly. 





The solution is the ESNA Elastic Stop Nut— 
with its self-locking, self-sealing Red Elastic 
Collar. It locks in position anywhere on a 
bolt or stud. It provides permanent protec- 
tion against Vibration, Corrosion, Thread 
Damage, Liquid Seepage, and Costly Main- 
tenance, Elastic Stop Nuts are available for 
maintenance and new equipment. ESNA 
engineers are ready to study your fastener 
problems. Address: Elastic Stop Nut Cor- 
poration of America, Union, 
N. J. Sales Engineers and 
Distributors in principal cities. 


ELASTIC STOP NUIS 


INSTRUMENT. 
MOUNTING 


SPLINE CLINCH GANG CAP 
CEE canner 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA 
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CYCLONE 9 POWER UNITS 
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A OQ & Lower Operating Cost—Higher Speed ol 
Cyclone 9 Power Units offer operators i 
* up to 10 per cent saving in direct oper- 7 
ating cost and up to 20 MPH increase he 
| in cruising speed. as 
al 
Greater Operational Flexibility = 
+4 W C Higher speed at lower operating cost di 
fo the DC-4 with RIGHT YCLONES permits more efficient scheduling, ai 
greater equipment utilization and allows hs 
E 3 ° shorter trip time on competitive routes. of 
The 1425 HP Cyclone 9HD Power Unit offers operating and main- M 
tenance advantages which no DC-4 operator can afford to overlook. Reduced and Simplified Maintenance . 
Proven by scheduled airline service, this Wright development pays The installation is simplified and acces- T 
for itself many times over. pin’ sin he pa ai a - 
. erchangea w 

The Power Units are complete to the firewall, fit the present - a eon a chin a pon ‘iain sa 
si nacelles, and i a interchangeable regardless of and equipment. Reduced maintenance « 
nacelle position on the airplane. permits more time in the air, less time fic 
Consider the summary of advantages. A Wright representative on the ground. 2 
will be pleased to show what the greater earning power of Cyclones Propellers and Accessories Utilized m 
i € 
Chil EERE SS POUT Own Operators. Simple blade rework adapts original N 
DC-4 propellers to this installation. Major Bi 
accessories remain unchanged. = 
The Cyclone 9 Power Unit is a Wright 2 
design, fabricated by the Rohr Aircraft in 
Company of Chula Vista, California. ad 
an 

AERONAUTICAL CORPORATION PoSIIN 
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Wood-Ridge, New Jersey | C27 rs 
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21% oxygen content of the air to 14 
or 15%, at which point combustion ean- 
not be sustained. Features of this 
equipment are good mobility and 
cleanliness, the gas having no effect 
upon the materials it blankets. 

Intended especially for electrical 
flareups, but equally usable for Class 
B fires, earbon tetrachloride is most 
commonly contained in hand-operated 
extinguishers, such as those made by 
Pyrene or Fyr-Fyter, which expel the 
liquid by pumping, by air pressure, or 
by using CO, cartridges. Maximum 
effective range is 20 to 30 ft. 





BASES 


First Region: Syracuse, N. Y., has taken 
over Syracuse Army Air Base under 
interim permit covering all aviation 
landing and taxi facilities, buildings, 
and equipment. Survey has. been 
ordered to determine what is needed 
to open field. . . . Rochester, N. Y., 
Common Council has approved con- 
struction of four 9-plane hangars at 
$60,000, and improved lighting, paving, 
and drainage at another $40,000... . 
Annapolis, (Md.) Airport, Inc., built on 
176-acre tract 2 mi. south of Annapolis 
on Bay Ridge Road, has been licensed 
and will be Class 2 field when present 
plans are carried out. ... AAF recently 
turned over Millville (N.J.) Airport to 
that city. which leased facilities for 
7 yr. to Tri-City Aviation Corp. Field 
has 5-mi.-long runways. It is to serve 
as base for cargo airlines with hangar 
and service station for commercial 
craft. Boris Golenkow is Tri-City 
pres., and Francis Hine is maintenance 
director. . . . Public auction of private 
airport was held recently at Leesburg, 
Va., with bidders arriving by plane. 
Arthur C. Hyde. owner and operator 
of Congressional Airvort (at Rockvil'e, 
Md.) and Hyde Field (Clinton, Md.) 
was hich bidder. . . . George W. King 
and Harold J. Smith, operators of 
Tonawanda (N.Y.) Airport, plan to 
make field a mecca for private pilots, 
providing cabins, restaurants, and 
transportation to and from Buffalo. 
... Pocomoke Flying Club, Inc., Poco- 
moke City, Md., has opened Class 1 
field. Operator is E. H. Nock....WAA 
is returning Reading (Pa.) Airport to 
city, with exception of some govern- 
ment owned land east and north of 
field. Army intends to lease apron 
No. 1... . . Tri-Cities Aviation School, 
Binghamton. N. Y., providing free 
aviation training to vets under GI Bill 
of Rights, has completed first 6 mo. 
operation with 105 registered. . . . Ross 
Airpark, Pulaski, N. Y., is undergoing 
improvement—runway extensions and 
addition of new office. C. Ross is owner 
and manager. 





Second Region: K. G. Richards. ex- 
Navy pilot, is building Airport and Aero 
Court in Silver Springs, Fla. Three 
Tunways have been laid out, longest 
2,600 ft. Plans call for administration 
building, 8 cottages with adjoining 
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private hangars, lounge building for 
gathering of flyers, tennis and shuffle- 
board courts. Also, Richards plans 
charter, sightseeing, rental service, and 
flight instruction. K. G. Spence of 
Macon, Ga., will assist... . Hawthorne 
Flying Service’s v.-p. Walter Phipps 
announces large scale building program 
at Columbia (S.C.) Municipal Airport, 
including 40 ft. x 60 ft. dope shop, 10 
all-metal individual hangars, and 5 
concrete stalls to accommodate planes 
of twin-engine Cessna size. 


Third Region: Oliver L. Parks, es. 
Parks Aircraft Sales & Service, has an- 
nounced $275,000 development and 
beautification program at Hoosier- 
Parks Airpark, Indianapolis. Program 
for newly .acquired 18.8-acre tract ad- 





jacent to field includes additional grad- 
ing, extensive landscaping, and erec- 
tion of 196 individual T-type storage 
hangars. .. . Cleveland Aviation Club 
is sponsoring plan for establishment of 
Cleveland Metropolitan Air Authority, 
which would have legal power to estab- 
lish and operate airports in Greater 
Cleveland area. . . . Seymour Flying 
Club has been incorporated at Seymour, 
Wis., with L. A. Nelson pres.; Jarvis N. 
Sellberg, v.-p.; Marvin Kuehne, sec.- 
treas.; Robert Juhin, Oconto, Wis., 
flight instructor. ... Work has started 
at Rice Lake (Wis.) Municipal Airport 
on a 40 x 100 ft. permanent steel hangar 
and shop building. . . . Chaplin’s Air- 
park, just outside city limits of Ply- 
mouth, Wis., was recently opened, offer- 
ing flight instruction, charter service, 








In the realm of forging de- 
sign and the development 


of proper grain flow 


Wyman-Gordon has long 
pioneered and has originated 


many forging designs which, 

at the time of their development, 

were considered impossible to produce by forging. What- 
ever your production problem, Wyman-Gordon engineers 
will be found ready to study it and report to you how 
modern forging can give you the most satisfactory results. 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS : 





DETROIT, MICHIGAN 
























































































Casters & Wheels 


Darnell Casters and 
Wheels are pre-tested 
for efficiency and du- 
rability—you are as- 
sured a long life of sat- 
isfactory service. 
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DARNELL CORP LTD. 

LONG BEACH 4, CALIFORNIA 
60 WALKER ST., NEW YORK 13, N.Y 
36 N CLINTON, CHICAGO 6 ILL. 


































and scenic rides. Company also has 
Sheboygan County Piper agency. In- 
corporators are Harvey, Johanna, and 
Harry Chaplin of Plymouth; Erle 
Chaplin, Waldo; and Clyde and Maria 
Kaiser, Adell. . . . Capitol Air Service, 
Weir Cook Municipal Airport, India- 
napolis, has been sold to Plainfield 
Airport, Inc., Wm. Hylton, pres. ... 
Minnesota airports’ fixed base opera- 
tors, giving flight instruction, selling 
aircraft, maintenance and repair, have 
announced formation of Minnesota 
Aviation Trades Assn. with headquart- 
ers at 813 North-Western Bank Build- 
ing, Minneapolis. Frank B. Cliff is 
exec.-dir. .. . Gregory, Mich., pop. 200, 
has 60 members in its Airport Club, 24 
students under GI flight training, and 
40 others either taking lessons or al- 
ready flying own planes. Pres. of club 
is Charles Showerman. 


Fourth Region: An $8000 hangar cap- 
able of accommodating 8 planes, has 
been purchased for Llano (Tex.) Air- 
port. . . . Installation of parking lot 
with tables, bus service, resurfacing of 
tennis courts, and reopening of swim- 
ming pool are among proposals to make 
New Orleans airport more attractive 
for private flying. . . . The 1568-acre 
Harlingen (Tex.) Army Air Field was 
recently re-dedicated as civilian All- 
Valley Airport. Field has two 6,000 ft. 
runways and three about 1 mi. in 
length. . . . Spring Valley, Wis., has 
new flying club, with airport % mi. 
from city. President is Wayne Reid, 
while Henry A. Friede is v.-p. and 
Harold Olson is sec. 





Fifth Region: Brayton Flying Service 
Lambert-St. Louis Field, has purchased 
old McDonnell Aircraft Corp. buildings 
at north end of field for $90,000, to be 
used for expansion of aircraft and 
mechanics school, for servicing, and 
to provide space for sale of aircraft 
tools and parts. Pres. is Clyde Bray- 
ton. ... Residents of greater St. Louis 
area recently were guests of Greater 
St. Louis Aviation Operators Assn. in 
series of Sunday open house tours to 
eight airports. Flying exhibits and 
displays were run off to promote more 
inter-airport private flying. Fields vis- 
ited: Meremac, Weiss, Sylvan Beach, 
Lakeside, Parks Metropolitan, Kratz, 
St. Charles, and Lambert. 


Sixth Region: Some thousand flyers 
participated in second annual Ensenada 
(Mexico) Air Tour, starting Oct. 5 
from Vail Field, Los Angeles, which 
was port of entry, with customs officials 
available to eliminate border stops. 
Second Annual Arizona Aviation Con- 
ference was scheduled at Phoenix at 
press time. 


Seventh Region: Oregon board of aero- 
nautics approved following airports: 
Skyhaven Airport. Salem; Williamette 
Airpark, Eugene; Harrisburg Airport; 
Klamath Falls Municipal Airport; Lex- 
ington Municipal Airport; Troh’s Sky- 
port, Portland; Adams Airport, Silver- 
ton; Sutherlin Skyranch, Sutherland; 
Cottage Grove Airport; Florence Air- 
port; Tillamook County Airport, Tilla- 
mook. Oregon board also approved 
following flight schools for pilot in- 
struction: Cascade Airways, Lebanon 
Airport; Oregon Aircraft, Hillsboro; 
“HAPS” Flying Service, Hillsboro; 
Coastways School, Tillamook Co. Air- 
port, Tillamook and Pendleton Air- 
ways, Pendleton Airport. 
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T’S OUR/AMNIVERSARY... pur 


“MANY HAPPY RETURNS” 
TO you! 
































































Ten years may not be a ripe old age. In fact, in our 
case, we consider it but a stage in active, robust 
growth. To date, in terms of accomplishment, 

we can point to: 





‘ Over 70,000,000 Engine Hours on Intava Products.* 
Over $20,000,000 Spent on Intava Research. 

Over $50,000,000 Invested in Intava Equipment 

throughout the World... 

And over 3,000 airports on the world’s airways offering 
Intava International Petroleum Service...based on Intava 
Petroleum Products of consistent superiority and 
unvarying uniformity. 


are. 3 


Today, Intava serves the air commerce of the 

world in most areas outside the U. S.—Intava service 
with Intava products...plus the intimate knowledge 
gained in the past 10 years of the various business 
methods and local regulations encountered abroad 
...cuts costs and saves time for our airline clients. 
This may be precisely the kind of “happy 

returns” you seek. 


*This is based only on Intava premium grade Engine Oils. 








“ EXPERIENCE 
[==\\\ RELIABILITY SERVICE 


Aviation Gasolines + Engine Oils & Greases 
Aviation Special Products * Overseas Airways Servicing 


Intava—in All Languages — Stands For International Aviation Petroleum Service 
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SIMPLIFIED LUBRICATION 
FOR DOUGLAS DC -4's 


: 
Big Douglas DC-4, four-engine, 
four-mile-a-minute transport 
now in service on all major air- 
lines. Many of these ships are 
lubricated regularly by Sinclair. 








The new Sinclair DC-4 Lubrication Chart, based on 15 years of practical 
experience, is a major step toward simplification of aircraft lubrication. It 
enables maintenance crews to do a thorough, safe, commendable lubrication 
job on every mechanical detail of the giant DC-4’s with just four greases. 

In this way, lubricant inventory is held to a minimum...maintenance 
costs are kept appreciably lower. Ask our engineers for this useful, time-and- 


money-saving DC-4 Lubrication Chart. 


INCLATRYAVIATION*‘OILS 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. Y. 
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Beating the Airport 
Noise Bogey 


Serious impediment to airpark program—and thus to produc- 
tion and distribution—comes from public misunderstanding of 


noise sources. 
conducted. 


By FRANK 


IRPORTS HAVE LONG had a reputa- 
tion’ for being noisy, but the 
problems of this decibel associa- 

tion haven’t heretofore been too bad. 

Today, however, these difficulties are 
rising with greater and greater fre- 
quency to plague the whole industry— 
from the manufacturer clear through 
to the man who wants to establish him- 
self as a dealer. In fact, the noise repu- 
tation presents a serious threat to the 
industry’s further development, for 
CAA officials are finding many com- 
munities refusing to allow any type of 
landing facility under the new Federal 
Airport Act because these proposed 
airports would “constitute a noisy 
nuisance.” 

To counteract the largely-unfounded 
belief that lightplane airports are 
noisy has, therefore, become a major 
issue in which all phases of the industry 
and government are being joined. But 
it is in the “grassroots” area—with the 
individual operators themselves—that 
the burden of the work must be done. 

Just what are the facts? Are all 
airports really noisy ? 

Basis of the problem is the fact that 
the average person makes no distine- 
tion between military and transport 
airports and small ports devoted to 
lightplanes. Thus, in many eases, the 
operator of a small airport gets blamed 
by an irate public for a nuisance which 
is in no way his fault. 

There is, for example, the recent ex- 
perience of “Speed” Hanzlik, who op- 
erates Flushing Airport not far from 
over-crowded LaGuardia Field. He 
was sharply eriticized in local news- 
papers for conducting a noisy opera- 
tion; things went so far that a town 
meeting was called to look into the 
matter. 

Hanzlik surprised a lot of people by 
attending that meeting. There he ex- 
plained that he operated a small air- 
port for personal flyers whose planes 
ranged from 50 to 200 mph. He told 
the irate citizens that pilots operating 
from his field were required to fly as 
high and far away from the town as 
possible, to observe all traffic rules, and 
to keep noise to a minimum. By an- 
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Here's how "grassroots" education can be 


swering a few simple questions Hanzlik 
was able to convince the property own- 
ers that it was not the 65- and 85-hp. 
engines from his field, but the 1,000- 
to 2,000-hp. transports and military 


eraft from nearby LaGuardia that 
were generating thé objectionable 
noises. 


Hanzlik’s conduct at that meeting— 
and others to which he was invited— 
so impressed the people involved that 
his name was proposed for the job of 
Aviation Director of Flushing, a post 
he now holds. 

Another case in a nearby area was 
that encountered by Steven W. Saloy, 
who operates Brooklyn Sky Port, lo- 
eated in Mill Basin not far from the 
Navy’s Floyd Bennett Field. 


Every time the phone rang and an 
angry resident complained, Saloy cour- 
teously and patiently asked for a de- 
scription of the plane. Invariably it 
turned out to be a military craft. Each 
time Saloy explained that the float- 
fitted Piper Cubs he operated couldn’t 
possibly have made the noise of which 
the neighbors were complaining; he ex- 
plained the difference between 65-hp. 
engines and power plants developing 
up to 2,000 hp. with controllable pitch 
propellers. 

It was not long before the nearby 
residents had all been well educated 
to the differences between small light- 
planes and military eraft—and Saloy 
had firmly impressed on a great many 
minds that he was in business near 
them where they could also enjoy fly- 
ing. 

These two examples are not isolated 
eases of the type of missionary work 
which must be done all over the coun- 
try. In some other places it has been 
done, and done well. But many more 
operators must make sure that nearby 
residents don’t acquire the easy habit 
of placing blame where it doesn’t be- 
long. 

The idea that all airports, regardless 
of size, are noisy, must be driven from 
the public mind; the average man and 
woman must be taught to discriminate. 


As E. W. Cullinan, Jr., CAA superin- 











SOUTH BEND LATHES 
Fat Quality First 


IN AVIATION REPAIR 
AND OVERHAUL WORK 


10” x 3’ South Bend Quick Change Gear Underneath Motor 
Drive Bench Lathe with Handwheel Collet Attachment 





Work done in aircraft service shops demands equipment of extremely ST a 
high quality. The many installations of South Bend Precision Lathes in 
aircraft plants and air bases testify to their superior quality. South Bend 
Lathes fashion replacement parts to original factory tolerances with 
speed and precision, and readily perform the extensive variety of work 
which aircraft service work involves. Write today for free Catalog 100-D. 
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The RUSCO Tog-L-Lok Seat Belt... 


A product of RUSCO, makers of famous automotive products. This 
belt is considered “Standard” for light planes and is C.A.A. approved 
for 2000 Ib. loads. Six features make it outstanding. 


1. Instant, positive action . .. to lock 4, Lightness . . . 60” belt assembly 
or unlock simply throw lever. weighs 12 oz. 





2. Dependability ... 


Grip—2000 lb. C.A.A. Test. 


3. Simplicity ... 
justment and release. 


Positive Toggle 5. Foolproof, plastic tip... nothing to 
pull off, nothing to fray. 
instantaneous ad- 6. Shock resistance ... no treacherous 
slipping. 


See your aircraft supply house or our nearest branch office. 
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The RUSSELL MANUFACTURING Co. Middletown, Conn. 


New York, 420 Lexington Ave. 


Chicago, 549 E. Illinois St. 


Detroit, 3-250 General Motors Bldg. 


San Francisco, 632 Polk St. 











shown is from W2C 
2000 to 3500 watts; 
d by Onan two-cyl- 


water-cooled engine 


4 


TO MEET AVIATION AND AIR- 
CRAFT INDUSTRY POWER NEEDS 


ONAN ELECTRIC GENERATING PLANTS provide 
power for many opplications in the aviation industry. 
Available in 65 models including airborne, light- 
weight, compact types. Powered by Onan gasoline 
engines, they are of compact, single-unit designs. For 
heavy duty service, stationary or mobile. 

Supply power for starter energizing, radio 

navigation, battery charging, communica- 

tions, cabin heating, airport and general 


lighting, electric repair tools, aircraft ac- 
cessories, and many other applications. 


Capacity range: 350 to 35,000 
watts; 115 to 660 volts A.C., 
50 to 800 cycles; 6 to 500 
volts, D. C.; combination A.C. 
—D.C. types. 


D. W. ONAN & SONS 


"3153 Royalston Ave. 


Minneapolis 5, Minn, 





tendent of airports for New York, says, 
“The public must be made to realize 
that it isn’t the airport but who uses 
it that makes the difference.” 

Recent tests have shown that the 
noise of a lightplane landing at, or 
taking off from, an airpark close to a 
residential district has a sound level 
generally no greater than passing street 
vehicles. 

These tests were conducted by the 
Bureau of Standards, which set up a 
sound-level meter in St. Petersburg, 
Fla., where the municipal airport is 
searcely nine blocks from the city’s 
business district and on the edge of 
a residential section. The lightplane 
used in the test gave a reading of be- 
tween 70 and 80 decibels, depending on 
its altitude. On a busy street where the 
noise level consistently hangs around 
80 decibels the plane could not even 
be heard passing directly overhead. 

Since only lightplanes can be oper- 
ated with a minimum of noise, W. T. 
Piper, pres. of Piper Aireraft Corp., 
believes that such planes should be the 
only ones permitted to use “close-in” 
airports where neighboring residents 
might be bothered by noise of high- 
powered craft. 

Already there is a tendency on the 
part of some operators to adhere to 
this thinking and to limit use of their 
facilities. Some operators, for exam- 
ple, have banned certain government 
surplus training craft with adjustable 
pitch propellers; others are limiting 
the number of craft which may be 
flown from tie field to such planes as 
are alveady based there. 

Some operators have found it ad- 
visable to curb—at the home port— 
the student activity of shooting land- 
ings. They have found it expedient to 
pick a field far enough out so that 
noise is not an issue and have their stu- 
dents fly there for such flight work. 
This type of operation has the added 
advantage of eliminating considerable 
traffic at the home port, making it more 
attractive to transient business. 

Another operator requires all pilots 
—hefore each flight—to sign a form 
binding them to “avoid wide open 
throttles, low flying, and direct take- 
offs over close-in neighboring homes.” 
Violators of the agreement are ground- 
ed so far as that field is concerned. 

That the general noise problem is 
truly serious for the industry as a 
whole is evidenced by.‘the fact that 
many government officials point out 
that before the campaign to get more 
close-in airports is over an elaborate 
system of airport licensing may become 
necessary. Such licensing would make 
it possible for the government to con- 
trol operators who refuse to conduct 
their operations in such a way as to 
minimize noise. 
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YOU MAKE OVER 1500 NEW FRIENDS 
when you get your new PIPER CUB 


VERY new Piper Cub owner is 

adopted by a group of more 
than 1500 friendly Piper Cub Dealers 
throughout the world—the largest 
dealer network in aviation. That 
means you are ‘‘at home’’ along the 
ait lanes from coast to coast, for every 
Piper Cub Dealer considers you his 
personal responsibility when you touch 
your wheels at his airport. He excels 
in courteous attention—anything that 
adds to the comfort, convenience, 
pleasure and safety of your trip. He 
gives you expert aircraft servicing, 
too, although your Piper Cub will 
tequire little of that. 


LOOK TO THE LEADER 
FOR GOOD SAFE PLANES YOU 


CAN AFFORD TO BUY AND FLY 
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Your Piper Cub Dealer is happy to: 


be part of the vast Piper organization 
because he has so much more to offer 


you in safe, economical flying. Enjoy . 


a free flight demonstration in the two- 
passenger Piper Cub Special or the 
three-passenger Piper Cub Super Cruis- 
er, each of which is the lowest in price 
of any similar planes of its passenger 
capacity. A dual flying course is in- 
cluded with the purchase of every new 
Piper Cub. Let your Piper Cub Dealer 
tell you about the convenient payment 
terms for these new Cubs. Remember 
—only Piper makes the Cub, that good, 
safe plane! 





Re HS 








Copyright 1946 Piper Aircraft Corporation 





HERE ARE 3 FINE 
AVIATION BOOKS FOR eal 


Piper Cub Brochure. Brand 
* new! Beautiful, full-color 
airplane illustrations, suitable 
for framing. Complete specifica- 
tions of Piper Cubs. 
2 “How to Fly’’ Book. Takes 
* you on a typical flying les- 
son with 53 step-by-step photos 


* and descriptions. 


3 “What Your Town Needs’’ 
“* Book. Will help you plan an 
inexpensive landing area now. 


Get these books from your Piper 
Cub Dealer now. Or, if you pre- 
fer, send us 10c book or 25c 
for all three. Bse stamps or 
coins. Specify which books you 


desire. Write Dept. A116. 


PIPER AIRCRAFT CORPORATION 
LOCK HAVEN, PENNA., U.S.A. 
In Canada: Cub Aircraft Lid., Hamilton 
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How rubber makes flying safer, 
more comfortable, noe 


> 


ors big airplanes need more than 
a ton of rubber products to keep 
them flying. Some smaller airplanes 
_may have more than fifty different 
rubber accessories, from tires to win- 
dow seals. The cut-away picture shows 
-what some of these products are, and 
.where they would be found in a big, 
-4-motor transport. 

, First, there are the products neces- 
: saty for safety. 

These include the tires that must 
‘cushion the landings and bring the 
plane in comfortably and safely. Then, 
there are the De-Icets, made only. by 
B. F. Goodrich, to break away the ice 


that forms on wings and tail surfaces ° 
in some flying weather. <<: > 
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The electrically heated rubber shoes 
that protect propellers and other parts 
of the airplane are also important for 
safe flight in all weather. The hose, 
seals, brakes, and many other rubber 
parts are also vital to efficient flying. 

Then, there are the products that 
make flying more comfortable. 

Airline cabins are equipped with 
comfortable sponge rubber seats, 
and many of them have B. F. Goodrich 
flooring materials made of durable, 


cushioning synthetic elastic materials. 
Soundproofed cabins are attractively 
finished in »decorative fire-resistant 
materials, such as B. F. Goodrich 
Koroseal upholstery and trim. 

B. F. Goodrich engineers continue to 
work with airplane designers to 
develop new products wherever rubber 
and synthetic materials may make the 
planes better, cheaper, or safer. The 
B. F. Goodrich Company, Aeronautica 
Division, Akron, Ohio. 


3}. F.Goodrich 


-FIRST IN RUBBER 
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The Anp nouved Adl - Purpose Dishes Sigua 


REVIEW OF 


PATENTS 


By ELTON H. BROWN, JR. 
Registered Patent Agent 





ollowing are digests of some of the 

more interesting patents on aviation 
developments granted through the U. S. 
Patent Office. Mr. Brown will be happy to 
answer questions on patents for the reader. 
Address inquiries to him, care AVIATION, 
330 West 42nd St., New York 18, N. Y. 
Printed copies of any patents listed are 
obtainable at a cost of 25¢ each, directly 
from U. S, Patent Office, Washington, D. C. 


x k * 


Alrcraft Pickup System, designed for lift- 
ing messages and light loads, is intended Hand held. Safe. Dependable. 
to minimize effect of aerodynamic dis- aan | absolutely watertight. 


turbances so as to allow “fish” unit to 5%/s long. 
travel at desired point below craft. Fish se Light —less than 7 oz. Compact — 
comprises solid tear-drop body having brilliant night flare plus 18-second 
vertical and horizontal stabilizing fins, 20-second br ; site ends of stee! 
low wing with inverted dihedral and bright orange doy smoke in oppo cenet would 
cambered undersurface, and tow rope at- «er Can be seen day or night when ove we 
tached to upper side of body, near C. G. & container. Can -candle type signals. Available 

Fin and wing angles of incidence are such ; » obscure pistol or roman dealers. Accept 20 

as to cause aerodynamic forces to aid all marine and aviation supply 


gravity.—2,402,879, filed Oct. 25, ’41, pat. 
June 25, °46, R. C. du Pont, assignor to 
All American Aviation, Inc. 


| f i PTC Int | 
Breathing Apparatus, designed to incor- H ( i | H L p i [ | | y |S ’ | | ; \ Chih 
porate improvements in demand-type reg- 
ulator is intended to control mixture 
according to altitude, pure air being fed 
at ground level, with oxygen content being 
gradually increased until pure oxygen is 
fed at 33,000 ft.—2,403,508, filed Jan. 26, 
‘43, pat. July 9, °46, G. M. Deming, as- 
signor to Air Reduction Co., Inc. 




















Control Surface Structure, intended to em- 
body improved torsional rigidity through 
use of lightweight, high-strength sections, 


a 
LANDING DEVICE Gives YOu... 
is also designed to permit rapid assembly ~ 
by affording unobstructed access of weld- ~, 


ing tools for spotwelding.—2,403,568, filed ~ H 
Mar. 6, '43, pat. July 9, ’°46. M. Watter, et > 
~ 


assignor to Edward G. Budd Mfg, Co. 
~ 
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Synchronizing Mechanism is particularly 
adapted for controlling flap movement to 
effect equalization of displacement. In- 
cluded are plural phase motors for shift- 
ing the flaps, together with automatic 
phase-charging means for relatively vary- 
ing torque produced by motors and syn- 
chronizing ones when latter unequally 
load motors.—2,403,577, filed Nov. 23, ’44, 
pat. July 9, °46, C. J. Breitwieser. as- 
ag to Consolidated Vultee Aircraft 
= orp. 





STOP! 

















y Seaplane Droppable Sponson, providing 
t + ah ge fuel storage bs ge to Es = 
eased range, compensates for a ona. . e . - ope 
. fuel weight by affording increased plan- FEATURES This new safety landing device is a stabilizer 
ng area during takeoff. Sponson is built ° ° ° e 
in sections, all but one of which may | be oe Petestes ent C. Ac & which permits the pilot, in case of an emergency 
Stalled on shore w e cra Ss suppo d . e ° 
) by beaching gear; after craft is afloat, ees for installation 2 ‘and in short, highly obstructed fields with 
and gear removed, remaining section is * Design r ins f h bili ‘ 
) installed.—-2,403,754, filed Feb. 9, '44, pat. 7 y — with or complete safety. The stabilizer gives a steeper 
uly 9, °46, J. D. Pierson, assignor to without flaps. ‘4 - 
; Glenn L. Martin Co. # Manually, controlled — descent angle without danger of stalling and per- 
“4 ig we le ° ° ° ° 
Propeller Pitch and Diameter Mechanism ivqmiiaimeioes didi mits quicker application of brakes so as to stop 
controlling, at will, maneuvering capa- . ° 
J bilities of craft, is particularly adaptable pus < reer ala ly #0 ina considerately shorter run. 
popalce aeat eee Nae Mcet |e Tends to prevent sosig 
peller shaft. Tropelier u ls provide en reve 
mith = gaaek Sik veceieing bine wuauk over due °, mud, snow, We urge manufacturers and owners of small 
secured b screw adjustin means.— a other adverse ¢c e 
2,403,899, Aled Oct. 6 "41, pat. July ie, tions. planes to ask for full details. 


46, F. DuP. Ammen. pera 


AIRCRAFT DEVICES COMPANY 
Wings Field AMBLER- PENNA. 


Swivelly mounted radial engines, are fea- 
tured in new aircraft design. Series of 
Power plants are adjustable for varying 
direction of driving force, to assist in 
sharp takeoffs and slow descents without 
Sacrificing driving force in horizontal 
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STRIKING FORCE “PACKET” 


The Army is dedicated to the fast movement of troops, to 
lightning-like strikes in offense and the fast deployment 
of defending forces to key positions. 


This principle is implemented by the close alliance be- 
tween land and air forces. To the Third Air Force (Troop 
Carrier Command) has gone the job of speeding the trans- 
port of airborne battle specialists. 


And to the Fairchild Packet has come a major role in 
the maneuvers that develop these techniques. 


The Packet can shift from assignment to assignment 
with ease. It tows gliders.- It carries guns, trucks or light 
tanks. It transports a complement of 42 airborne infantry- 
men. It is a jump ship for a like number of paratroopers. 
And, in a few minutes, it can be transformed into a hos- 


pital plane, carrying 34 litter wounded and four attendants. 

The first plane designed specifically to carry cargo, 
with abilities typical of Fairchild design and engineering 
ingenuity, The Packet proves its versatility on duty with 
the Third Air Force. 





IN COMMERCE, TOO... 


The Packet can carry cargo no other transport can 
handle. Its spacious, boxcar-like hold accommodates 
bulky goods. 

The hold is loaded and unloaded swiftly and with 
ease. Above all, The Packet is an efficient airplane. 
Its inherent economies are vitally necessary to profit- 
able air freight operations. For details of The Packet 
as a commercial “flying boxcar’ write Transport 
Sales Division. 











Fairchild Aireralt 





Division of Fairchild Engine & Airplane Corporation, Hagerstown, Maryland 
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flight when desired altitude is reached.— 
2,403,936, filed Mar. 11, ’44, pat. July 16, 
746, BE. A. Loback. 


Air-Duct Fitted Helicopter is designed for 
rapid ascent and descent and easy control. 
It incorporates central air duct extending 
vertically with respect to rotors to permit 
thrust air to be directed downward 
through duct.—2,404,014, filed Feb. 1, ’43, 
pat. July 16, ’46, F. Thornes. 


Pre-Rotation Landing Gear Drive to start 
wheels turning prior to touching ground, 
features vanes for driving wheel, and vane 
housing with air inlet and outlet open- 
ings adjustable for varying wheel speed 
to synchronize with plane’s ground speed. 
Instrument on panel indicates wheel speed. 
—?2,404,018, filed Mar. 28, '44, pat. July 
16, °46, E. Yagegy. 


Pressurized Suit and Helmet, designed to 
allow application of air pressure when fly- 
ing at altitude, also affords means for 
supplying breathing mixture. Helmet is 
sufficiently large to permit turning of 
head for all-around vision, and suit is 
provided with easily flexed joints for ease 
of movement.—2,404,020, filed Mar. 10, ’48, 
pat. July 16, ’46, J. D. Akerman. 


Airfoil Mounting Mechanism is intended 
to afford actuation via pivot arrangement 
to obtain change in wing camber, and, 
by simultaneous horizontal movement, 
to open slot. Airfoil may be moved either 
rearwardly, or downwardly, or in both 
directions.—2,404,045, filed’ Nov. 20, °43, 
pat. July 16, ’46, F. E. Flader, assignor 
to Curtiss-Wright Corp. 


Rapid-Loading Cargo Plane has overhead 
monorail extending through cargo com- 
partment to tail. Rear door is secured to 
monorail and moves away from compart- 
ment along rail.—2,404,195, filed June 29, 
48, pat. July 16, ’46, E. W. Schlieben, 
assignor to York Research Corp. 


Arresting Hook, for engaging retarder 
cables on carrier deck, has means to re- 
lease cable under tension to permit quick 
clearance from deck. Cable-operated lever 
is mounted to hook so that pressure dis- 
places arresting cable from position in 
hook.—2,404,381, filed June 20, ’46, pat. 
July 28, ’46, C. H. Jolly. 


Engine-Heating Shield for aircraft has 
hinged member cut to shape of cowl, and 
slot to permit positioning over propeller. 
Openings are provided to receive warm air 
pipes from engine preheating device.—2,- 
404,394, filed July 9, °45, pat. July 23, ’46, 
R. F. Miller. 


Reduced-Shock Parachute has diagonally 
positioned vents in each panel in end-to- 
end relation and reversed in direction to 
those of adjacent panel. When ’chute 
holds excess air, vents open and reduce 
initial shock, then close as excess air is 
reduced.—2,404,672, filed May 21, ’42, pat. 
July 28, ’46, C. A. Volf. 


Variable Wing Structure, designed to pro- 
vide additional takeoff and landing lift, 
with no reduction in cruising speed, con- 
sists of track-supported airfoil contained 
in wing trailing edge, which may be ex- 
tended or retracted by pilot through cable 
and pulley system.—2,404,895, filed Jan. 
19, ’42, pat. July 30, ’°46, E. F. Jap. 


Jet or Rocket Power Plant for aircraft in- 
corporates electric-motor-driven impeller 
operating at extremely high speed to ob- 
tain greater efficiency in supplying air to 
turbine.—2,404,954, filed Feb. 2, °43, pat. 
July 30, ’46, F. Ww. Godsey, Jr., assignor 
to Westinghouse Electric Corp. 


Pusher-Helicopter Design has separate 
horizontal-propulsion system of pusher 
type, also twin tail booms. Main wheels 
of tricycle landing gear are positioned in 
plane of propeller arc so that low- or 
high-tail landings will not damage propel- 
ler.—2,405,244, filed May 19, ’42, pat. Aug. 
6, '46, P. H. Stanley, assignor to Autogiro 
Co. of America. 


Two-Speed Parachute, for permitting fast 
initial descent and normal final descent, 
comprises small ’chute in breast pack for 
initial descent, releasable from harness to 
act as “pilot’”’ for large chute.—2,405,333, 
filed Aug. 6, '42, pat. Aug. 6, °46, H. W. 
Sheridan. 


De-Icer Unloading Valve controls venting 
of conduits to atmosphere, and is oper- 
ated by pressure medium within conduit 
under control of second valve operated by 
pilot.—2,405,362, filed Aug. 11, °48, pat. 
Aug. 6, °46, S. K. Lehman and M. L. 
Taylor, assignors to Bendix Aviation Corp. 
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ALUMINUM. CLEANING 
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A New Specially Designed Material — Now available for 
cleaning aluminum aircraft is Kelite Formula 33. Aluminum 
oxide coatings and discolorations are quickly—thoroughly re- 
moved. Time, labor and materials used for subsequent polishing 
or painting are reduced to a minimum with mew Formula 33. 


A New Simplified Method —Kelite Formula 33 used in 
conjunction with Kelite KDL No. 28 offers an ideal combination 
for aluminum cleaning. KDL No. 28 effectively removes dirt, 
grease and films. Kelite Alu-Clean provides the final polish. 
Alu-Clean produces a bright, even, lustrous finish~no smut, 
scratches or swirl marks. 


A New Standard in Aircraft Cleaning —Let the Kelite 
Service Engineer show you how these Kelite Materials properly 
used under Kelite pH Control can establish a new high standard 
in aluminum cleaning. His training and experience in the air- 
craft field will save you time and money. His services are avail- 
able upon request. 


For further information call your local Kelite office or write 
direct to: 


KELITE PRODUCTS, INC. 


P. O. Box 2917 ¢ Terminal Annex Station 
Los Angeles 54, California 
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Recent Books 


Aircraft Components Thumbnail reviews of selected 
. aviation books and pertinent 

C 0 R 7 0 fi A T I 0 N business and industrial texts. 
Offers for immediate delivery, subject to prior sale, MANAGEM ENT, Harvard Business 
limited quantities of the following: This work represents an intimate and ‘in- 


tensive study of financial and adminis- 
trative procedure at 51 airports, supple- 


PROPELLERS STARTERS mented by numerous conferences with 


city, state, and CAA officials, as well as 


23ES0-471-6339A-12 
26.10% Type C21 varios sonic ioas ta (OF atattr Baid 


pe ation 427-13A Type F-1 © Aiming to lay foundation for attainment 
seen a y meine wpe op into four parts “consolidating subject. 
23E50-505-6507A-0 756-21B Type J-1 THE AIRCRAFT MANUFACTURING IN. 


STRY, Present and Future Prospects 


33D50-111-6511A-9 915F-3F Type G-5 by Col. George B. Woods. Published 


a a 915-4F Type G6 iMustrated. 119 pages: Vo OO 


2B20-229-6135A-15 947-94 Type C-20 Frivately printed py 2 firm member of 
2D30-227-6101A-15 1257-2 Type G-16 a pp Mimi: Pes funueial ‘nied eouhanie 
2D30-233-6101A-12 1257-8 Type G-14 study. att appraince prospects of indystry 
as ° r 

2D30-237-6167A-15 JH3R stocks in bh opal y eantvaien iamvineat i 
2D30-247-6101A-12 JH4ER sitions of over 30 companies engaged _in 

production of aircraft and parts. In- 
90LA-78 : cluded is a consideration of development 


43K15131 ae: GENERATORS 7 of “push button” aerial warfare. 
44K 13397 

to rype sl “a Educational Publighers, Ltd, Londen 

ype E- ng ustrate pages 

BLADES s tna 4 T. L-3 This concise booklet affords compact ac- 
6101A-6 6353A-12 i ype count of current major issues relative to 
6101A-12 6353A-18 S-24510 Type = air transportation field. 

S-24525 Type L-2 et 
—— S-22602 Type O-1 “eldontal Publishing -Co., Los, Angeles 


6101A-15 6477A-0 Cal. Illustrated. 104 pages 

6135A-9 6491A-0 1106711 Type 0-1 Intelligent planning of any airport must 

6135A-15 6507A-0 5362404-A Type O-1 begin with analysis of community to be 
718-1A T: ype M-2 served and an attempt to project its air- 


x port requirements into future. Various 
oan “ ml ——— of by swum aa Laoag g hg 
is e advancing such da or guidance of air 

5 MISCELLANEOUS port organizations involved in litigation, 

ESSORIES or wishing to avoid it, selection of higher 

GOVERNORS ACC court decisions involving airfields has 


been incorporated at end of book. Among 


1A2-G5 4K11-G1U 70G7G3 Coils subjects covered are planning, surfacing, 


1C2-G6 4K11-Goy VJR24B5X Coils siiiuiteaton "2 Capers gale Mi Simo 
1M12-G 4K11-GOT 513-2B Coils included. 

priced ne psa ea ad oe THE INDUSTRIAL REPUBLIC, by Pau! 

i. veriers chfie oodyear Tire ubber 

= Ln Akron, Ohio. 2 1 pages. $4.00. 

4G8-G23G-1 4L11-GlJ _ 1E-AR280-BHC Feathering Mr. Litchfield’s vat which is supple- 

4K11-GlJ Pumps ‘ mentally titled “Reflections of an Indus- 

; trial Lieutenant’’, presents views he has 

3P-207JA Vacuum pumps gemed through & half century of indus- 

MAGNETOS 9135 Fuel pumps I a gg MRL ge Bagg 

SF14LU-7 SF7RN-1 TFD-12900-6 Fuel pumps methods employed by dictator govern- 

ments, he outlines a plan for American 


SF14LU-8 DFN ‘ 3025-1 Relay Switch production—industrial democracy. 


SF14LN-3 46725A Deicer pumps 
RECOMMENDATIONS FOR STAND- 


CARBURETORS poet Soy gS til Se ME TE 
ublished by . Publica- 
3GTR72C-1A Relays tions & Documents Section, Montreal. 

NA-RIA NA-R6D 323-1B Panel assemblies Can. 123 pages. $1.50. 

2 % r This work treats of airworthiness stand- 
NA-YSE] PR-S8E2 1042-6 Voltage Regulator ards applied to passenger aircraft flying 
scheduled international services. Rela- 

Many other items including replacement parts for propellers tive to instituting code of requirements in 
' s classification, to be effective after 
and accessories on hand. Jan. 1, 1951, volume considers recom- 


mended standards under two headings: 
First, general procedures for issuing and 


renewing certificates of airworthiness; 
. ' ome awe —— po yg ed oe 

quirements, including ght, structura 
ircraft ‘| design, an 





d construction requirements, 
reciprocating engines, propellers, power 
Serres equipment, and operating limi- 
ations. 


COMPONENTS CORPORATION 


o e e 
Authorized Agent for War Assets Administration eae ig Book Co., New, York City. 


AERODYNAMICS, by A. Wiley Sherwood, 


Book covers practical aspects of both 
602 Montgomery Street, 901 N. E. 2nd Ave. theory and experiment in field of aero- 


oe © -| dynamics, with special emphasis on 
Alexandria, Virginia Miami, Florida Saruaas ohaas’ ef “heey ceavite 2 


Phone: Alexandria 0907 Phone 9-5347 general background suitable for more in- 
‘|. tensive mathematical work in subject. 


Description of important wind-tunnel cor- 
rections is included. 
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Campenter STAINLESS TUBING 


Easy Expanding, Flaring, etc-——The accurate 
walls of this ductile tubing give you easier fabri- 
cation. Gauge is uniform throughout each length- 
of Carpenter Stainless Tubing. 


Lighter Gauges, Extra Strength—These uniform 
walls plus the high strength/weight ratio of 
Stainless Steel mean that you can specify 
lighter gauges without sacrifice of strength. 


Full Corrosion Resistance—You get cold rolled 
I.D. and O.D. surfaces with Carpenter Stain- 
less Tubing. Then too, our method of manufac- 
ture does not require, wor permit, any sacrifice 
of analysis. 


Engineering Information on Stainless Tubing .. . 
At a glance, this Slide Chart shows the Physical Prop- 
erties for various types of Carpenter Stainless Tubing. It 
also gives you data on Cross Sectional Areas (I.D. and 
O.D.) and Velocity Constants for various gauges and 
sizes of tubing. Drop us a note on your company 


letterhead and we will put your Carpenter Stainless 
Tubing Slide Chart in the mail. 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division a Kenilworth, N. J. 


CARPENTER — Be 
STAINLESS TUBING for Ie es ; 


Weight Savings 


—Strength and Rigidity 
Corrosion Resistance 
_—Heat Resistance g 1 é 
—Accuracy ‘ 

Fabricating Savings 

—Longer Service Life 


—Sales Appeal Vy = L. D E oD 
STAINLESS TUBING 
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America’s Airplane Builders Depend on 


PITTSBURGH AIRCRAFT FINISHES! 








'HERE is no better proof of the toughness, durability 
and long life of Pittsburgh Aircraft Finishes than their 
record of performance during the war years. 


To supply our fighting ships with finishes of such outstand- 
ing quality required leadership in paint-making which was 
made possible only by intensive research, wide experience 
and a system of quality control unmatched in the industry. 


This war-taught knowledge is now available to civilian 
aviation. American builders of aircraft can look to Pitts- 
burgh with complete confidence—no matter how large or 
small their needs, how simple or complex their specifications. 


jp PittspurcH 


FOR QUALITY PAINT AND GLASS 
AVIATION, November, 1946 


PITTSBURGH 


STANDS 


Pittsburgh offers a wide variety of finishes for every air- 
craft need—coatings for wood and fabric surfaces, primers 
for metal, sealers and surfacers for wood, lacquers, dopes, 
spar varnishes, paints, heat-resisting enamels, slushing and 
sealing compounds, caulking and glazing compounds, Fab- 
seal impregnated tape, cabin-sealing tapes. 

Why not call on us for facts and figures? Our wide experi- 
ence in this field often can save you time and money! 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh 22, Pa. 

Factories: Milwaukee, Wisconsin; Newark, New Jersey; Houston, Texas; 

Los Angeles, California; Portland, Ore. Ditzler Color Division, Detroit, 

Michigan. The Thresher Paint and Varnish Company, Dayton, Ohio. 


Sdusteial 


FINISHES 
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Information Tips 
(Continued from page 11) 


ings, metal cleaning chemicals, and in- 
hibitors.—AVIATION, Nov., '46. 


MROMENOE = ods cc. bawae rade cticies cuseam 


Published by Norton Co., Worcester, 
Mass., is 108-page handbook containing 
information on use and types of abrasives 
and grinding wheels, reference tables, op- 
erating rules, recommendation and selec- 
tion tables, and data on diamond wheels. 
—AVIATION, Nov., ’46. 


Grinding Wheels .................22 


Published by Simonds Abrasives Co., 
Philadelphia, is 128-page data book con- 
taining information on types of grinding 
wheels made, materials used, dimensional 
data, applications, and a wheel selection 
table—AVIATION, Nov., '46. 


PRODUCTION 


Permanent Molds ................23 


Bulletin No. 23 from Meehanite Metals 
Corp., New Rochelle, N. Y., describes use 
of company’s metal in making permanent 
molds employed in production of metals, 
Gee, , plastics, and rubber.—AVIATION, 

ov., 4 


Electric Welder ............0002.24 


Information is available from Chicago 
Precision Machine Co., Chicago, on new 
electric welder designed for work requir- 
ing up to 60 amp. of welding current.— 
AVIATION, Nov., ’ 


Electronic Micrometers ...........25 


Carson Micrometer Corp., Newark, 
N. J., has issued bvlletin describing four 
pressureless electronic micrometers for 
thickness measuring for compressible or 
non-compressible, and conducting and 
pen cogeucting, materials.—AVIATION, 

ov., x 


Bending and Punching Calculator. ..26 


Indicating die opening and press ca- 
pacity required for making 90 deg. bends 
in mild steel and stainless steel, new 
metal bending and punching calculator 
is being distributed by Verson Alisteel 
Press Co., Chicago. Handy figures on tons 
per hole required to punch holes of eight 
different sizes in mild steel plate of vari- 
ous thicknesses are also given by this 
pocket-size celluloid calculator.—AVIA- 
TION, Nov., ’46 


Chucks and Collets...............27 


Brochure from Procunier Safety Chuck 
Co., Chicago, describes line of chucks and 
collets stated to permit completion of a 
series of operations without removing 
— from alignment.—AVIATION, Nov., 


ee re 


Describing line of inside and depth 
micrometers in sizes from 0 to 6 in. and 
GS dial test indicator, folder from George 
Scherr Co., New York City, also covers 
various inspection procedures.—AVIA- 
TION, Nov., ’46. 


Dial Snap Gage...............+..29 


Information is available from Standard 
Gage Co., Poughkeepsie, N. Y., on deci- 
matic dial snap gage featuring demount- 
able heads and extension spacers.—AVI- 
ATION, Nov., '46. 


Metal Nameplates ................30 


Folder from Premium Metal Etching 
Co., Long Island City, N. Y., illustrates 
etched and lithographed metal plates 
which can be used for instrument dials, 
Panels, plates, scales, and gages.—AVIA- 
TION, Nov., ’46. 


MACHINERY & ACCESSORIES 


Jig and Fixture Parts.............31 


Jergens Tool Specialty Co., Cleveland, 
announces new line of jig and fixture ac- 
cessory parts, including quarter-turn 
Screws with radius tops, flanged and 
spherical nuts with spherical and plain 
washers, square and standard tee slot 
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HII Levinefen 


LEXINGTON AVENUE AT 48tir ST., N.Y.C. 17 
HOME OF THE ly 





FASTER, MORE ECONOMICAL 


AVIATION sazeuts 






KRANE KAR’S fast, flexible performance 
speeds aviation materials handling, cuts 
time and labor, reduces costs. Used in air- 
plane production . . . handling jig sections 
in erection and handling steel for these jig 
sections: unloading equipment from freight 
cars; loading aircraft assemblies and spare 
parts on cars; lifting, moving, and rearrang- 
ing production equipment, raw materials, 
etc.; for building maintenance and repair. 
USERS: Curtiss-Wright, Boeing, Bell, Republic 
Consolidated, Lockheed, Douglas, ete. 
Write for Catalog #58. 
= Jus ORIGINAL SWING BOOM MOBILE CRANE 
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SILENT HOIST & CRANE CO. 


846-63rd ST., BROOKLYN 20, NEW YORK 
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ofend en U.S.GAUGE 





Altimeters 
Airspeed Indicators 
Manifold Pressure 

Engine Units 
Oil Pressure 
Oil Temperature 





Suction 
Airspeed Indicator Tachometers 
Supplied for aircraft in the fol- Hyd li Altimeter 
lowing standard ranges: 0to120, yaraulic Supplied as standard,with arange 
140, 160, 200, 250 miles per De-Icing of 20,000 feet graduated in 100 


hour. Higher ranges available. 








foot intervals, with or without 


Differential Pressure barometric adjustment. 


U.S. Gauge’s forty years of experience in man- 
ufacturing the world’s most accurate instru- 
ments, is your guarantee that Supaire Aircraft 
Instruments “always tell the truth.” 
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“PULLING POWER” 


Power to pull your sales UP 
-..-your sales costs DOWN 


No matter how good your direct mail 
Promotion Copy, your results depend 
on the quality of the names on the list 
you use. 


Each one of the scores of McGraw- 
Hill direct mail lists possess effective 
pulling power, because each one shares 
with all the others these exclusive 
McGraw-Hill verification features: 


@ 250,000 Mail questionnaires each 
year 


© 1,000,000 calls a year by 200 Mc- 
Graw-Hill Technical Representa- 
tives 

e Lists maintained on a 24 hour 
basis 


McGraw-Hill lists are a virtual classi- 
fied directory of the most important 
men in America for the direct mail 
advertiser. They are the men who in- 
fluence the purchases of capital goods, 
equipment and supplies. 


No other organization in the country 
is equipped as is McGraw-Hill to solve 
the complicated problem of list build- 
ing and maintenance to meet your 
specific direct mail list requirements. 


When planning your direct mail ad- 
vertising and sales promotion, con- 
sider this unique and economical 
service. Ask for details to see hqw this 
personalized service is able to secure 
for you the market coverage you want. 
Write today. No obligation, of course. 


Direct Mail Division, 
McGraw-Hill Publishing Co. 
330 West 42nd Street, New York 18, N. Y. 


Please send me, at no cost, mailing list 
information that will cover my markets. 


Name 
Company 
Address 

City & State 


Product or Service 











bolts and nuts. studs. and _ extension 
couplers.—AVIATION, Nov., '46. 


Profile Grinding Machine..........32 


Information is available frim Cosa 
Corp., New York City, on profile grinding 
machine made in Switzerland. Unit is 
stated to grind profiles on hardened work 
pieces to plus or minus 0.0002 in.—AVI- 
ATION, Nov., '46. 


Drills bis oie sb -aisb Seca Sislelelave Biemetee en oS 


Circulars are available from Chicago- 
Latrobe Twist Drill Works, Chicago, cov- 
ering line of drills from % to 1% in.— 
AVIATION, Nov., ’46. 


ke | 


Edition 1, Bulletin No. A-7 from Wat- 
son-Stillman Co., Roselle, N. J., describes 
portable hydraulic pipe bender which has 
dies for bending pipe from % to 8 in. dia. 
—AVIATION, Nov., ’46. 


Tube End Forming.................35 


Vaill Engineering Co., Waterbury, 
Conn., has issued Bulletin No. G-1 cov- 
ering line of tube end forming equipment. 

ype of work that can be performed is 
illustrated.—AVIATION, Nov., ’46. 


Wheel Dresser .........ccccceese+30 


Combining pantograph diamond dress- 
ing and roll-crushing for dressing grind- 
ing wheels, new wheel dresser, ‘‘Panto- 
Crush’’, is detailed in folder from Moors 
Special Tool Co., Bridgeport, Conn.—AVI- 
ATION, Nov., '46. 


Lathe Saha larane aceite teva dels forever sierelereweteroreieteaee 


Incorporating individual motor-operated 
tool slides, new “Uni-Matic’”’ lathe made 
by Monarch Machine Tool Co.,. Sidney, 
Ohio, is dealt with in Bulletin No. 1701. 
Also described are electrical features and 


timing devices incorporated in unit.— 
AVIATION, Nov., ’46. 


Hydraulic Equipment ........-.....38 

Bulletin No. 460 published by Hydro- 
Power,. Inc., Springfield, Ohio, contains 
information and specifications of line of 
hydraulic high pressure pumps, valves, 
eontrols, boosters, and power units.— 
AVIATION, Nov., ’46 


ELECTRICAL 


Remote Control Motor ............39 


Containing performance chart, new cat- 
alog page from Transicoil Corp., New York 
City, describes 60 cycle, 2 phase, low in- 
ertia ‘“‘Servo-Motor”’ for remote control 


applications. It can be wound to oper- 


ate from 10 to 80v.—AVIATION, Nov., 
46. 


Electrical Connectors .............40 


Booklet No. 466 from National Electric 
Corp., Pittsburgh, describes ‘Gorilla Grip” 
electrical connectors and contains cut- 
away models, schematic drawings, and 
analysis of mechanics involved.—AVIA- 
TION, Nov., ’46. 


Electrical Test Equipment.........41 


Literature from Unadco Mfg. Co., New 
Haven, Conn., describes line of aircraft 
electrical test equipment including units 
for testing generators, inverters, voltage 
regulators, and reverse current relays.— 
AVIATION, Nov., '46 


Motor Control ........eeeeeee00+242 


Connected in parallel with normal elec- 
tric motor control and operated by means 
of single knob, new pulsing drive control 
described in bulletin from Yardeny Lab. 


“Wonder when Maguire's going to look at the airplanes?” 


AVIATION, November, 194 
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AVIATION READER'S SERVICE 


NOVEMBER 1946 





Please send me additional information on 


item indicated (write number in circle) is 


VOR MAINE yo 6ca. Sdeie Senet ner ceeniivedsea: Vaauus 
WORF TUN 6k Seo Seecclec oveededdescaseyriccstonee 


AVIATION, 330 West 42nd St., New York 11/46 
(Good only in Continental United States) 


Please send me additional information on 
item indicated (write number in circle) 


ese 


Your Company . 


I 5 Frisia leo R 8 has Se RES ee EER n he 
We Noon gs cikadecboaw toned cegtaecqesegaWares 
Wee WIM Sng oka) oo ete athe tie ctenndeternnces 


AVIATION, 330 West 42nd St., New York 11/46 
(Good only in Continental United States) 


Right on the Nose of 





Please send me additional information on 
item indicated (write number in circle) 
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(Good only in Continental United States) 








the Globe Swift 


Please send me additional information on 
item indicated (write number in circle) 


planes are now winging into the 
sky. Like the new 129 Hil 


Pe ne number of new, personal 


Globe 
Swift, the overwhelming majority 
are ousigned with Sensenich pro- 
Veut CHMOREY o5 «cose. dens cent en cceswsedcmectans " pellers. hy? Because Sensenich 
propellers are known for their out- 
standing performance. And because 
of Sensenich’s years of experience 
--. With emphasis on quality and 
careful manufacture .. . designers 
and pilots prefer to be safe with 
a Sensenich. 
Repair service on all makes of wood pro- 
pellers from Sensenich’s PROP-SHOP. 





RIG. cciedcicleciccdivecsssctapecdsvedecaahetades ox 


Weer CI ik ook 6 ca ctewtvccdacese dh ceeevesircauess 
MG ON aa. de csc ceccsecs cecareetees cgeeewaenens 


AVIATION, 330 West 42nd St., New York 11/46 
(Good only in Continental United States) 








oratories, New York City, is designed to 
control direction of rotation, amount of 
rotation to as little as %4 turn, or to let 
motor run at full speed. It can be used 
with either fractional or integral horse- 
power motors.—AVIATION, Nov., ’46. 


AIRCRAFT & ACCESSORIES 


Rubber Cushioning ...............43 


Available in any size, shape, or design 
required, and adaptable for use in aircraft, 
“Restfoam”’, new development in foam 
rubber cushioning, is described in folder 
from Hewitt Rubber, Buffalo. Material 
is supplied as molded cushions or in slabs 
or sheets.—AVIATION, Nov., ’46 


AIRPORTS 


Hydraulic Test Machine...........44 


Containing specifications and a_ sche- 
matic layout diagram, literature issued 
by Greer Hydraulics, Brooklyn, N. Y., 
describes Model AIP-1 anti-icer pump and 
= P ay test machine.—AVIATION, 

ov., ~ 


MERCHANDISING 


Sales Program ...........002+2++ 45 


New profusely illustrated, spiral bound, 
color brochure has been issued by Pacific 
Airmotive Corp., Glendale, Cal., announc- 
ing company’s new authorized sales and 
service dealer program to help educate 
and improve service of dealers on indi- 
vidual airports.—AVIATION, Nov., ’46. 


PLASTICS & SYNTHETICS 


Protective Strip Coatings.........46 


Leaflet titled ‘‘Protective Strip Coat- 
ings of Eastman Cellulose Acetate Buty- 
rate” describes preparations and applica- 
tion of continuous coatings for protec- 
tion of metal parts from corrosion and 
abrasion. This literature is available from 
Tennessee Eastman Corp., New York City. 
—AVIATION, Nov., ’46. 


PLANT SERVICE 


Re Illumination .........000000000047 


“Data for yaa ry Interior Illumin- 
ation” is new booklet issued by Westing- 
house Electric Corp., Bloomfield, N. J., 
Provided are tables covering various 
types of luminaires, lamps, and ballasts. 
—AVIATION, Nov., '46. 


Hose Reels oi aa eal a Wid Wine ie. w.cca's Reece 


Information is available from Walter 
Kidde & Co., Belleville, N. J., on hose 
reel equipment for use in conjunction with 


AVIATION, November, 1946 





company’s carbon dioxide fire fighting 
systems.—AVIATION, Nov., '46. 


Fire Protection Handbook .........49 


Twenty-four page handbook, ‘‘How to 
Fight Fires and Protect Property”, has 
been published by Randolph Laboratories, 
Chicago. Explained is latest technique 
in fighting fires with carbon dioxide and 
— : type extinguishers.—AVIATION, 

ov., 














The Outstanding Favorite for Personal Planes 


IMPERIAL HI-DUTY SHUT-OFF VALVES 






















Here is an extra sturdy shut-off valve 
with features that have made it the 
outstanding choice for fuel systems on 
personal planes. Provides real protec- 
tion against leakage. Assures positive 
shut-off. 





Note advantages illustrated below. 
2-way, 3-way and 4-way patterns. Stock 
valves available in a wide range of 
tubing and pipe thread connections. 
Also modifications of stock items. 


THE IMPERIAL BRASS MANUFACTURING CO. 
1204 W. Harrison St., Chicago 7, Ill. 













Spring- 
loaded 
packed Indicating "click" 
g ‘‘click 
Ny oensires 3 tells when handle 





is in full open or 
closed position on 3- 
way types. 2-way types 
have positive stop. 


IMPERIAL 


Solid bottom—no cally maintains proper 
chance of leak- tension on packing 
age. and plug at all times. 


Convenient mounting 
bracket. 

















Tube Fittings @ Service Aids 


Tube Working Tools @¥% Yalves 


‘ 
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How do you know they'll work? 


The easiest ard most accurate way to determine the 
acceptability of gears is to check them on a VINCO 
GEAR ROLLING INSPECTION FIXTURE. 


These widely used fixtures combine simplicity of design, 
ease of operation and structural quality of the highest. 
They provide a fast, accurate check of concentricity and 
backlash, duplicate assembly conditions wherever pos- 
sible and eliminate mathematical computations. All 
readings are direct and clearly visible on dial indicators. 
Inspection time is reduced and very little floor or bench 


MILLIONTHS OF AN INCH 


cU. S.:BAT, OFF 


space is required—size range starts from 634” x 9”. 
Another feature of all VINCO GEAR ROLLING IN- 
SPECTION FIXTURES is Easy Loading of Parts, a result 
of loading directly on the bearing surfaces. This elimi- 
nates the placing of work on an arbor, installing the 
arbor between centers and the resulting tendency to 
incorporate additional errors into the indicator read- 
ings. Cut gear rejections at final assembly to a new low 
with VINCO GEAR ROLLING INSPECTION FIX- 
TURES. Write today for your copy of Bulletin No. 91 
and learn more about these fixtures. 


The photo, at left, shows 
a Dual-Purpose Type 
Gear Rolling Inspection 
Fixture in position to 
check backlash. For gen- 
eral purposes VINCO 
Gear Rolling Fixtures are 
made in two types — the 
Dual-Purpose for gears 
being manufactured in 
quantity production, and 
the Dual-Purpose Adjust- 
able for the inspection of 
different gears, with simi- 
lar mounting conditions, 
being produced in short 
runs. Both types will 
allow a 100% or spot 
check. 


FOR SALE BY VINCO 


VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN; SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 


Semi-Automatic Hydraulic Spline and Gear Grinder e Optical Master Inspection Dividing Head « Involute Checker e Angle Tangent 
to Radius Dresser e Index Plates e Precision Vises e Sine Bars e Straight-side Spline, Serration Spline, Involute Spline and Helical 
Spline Plug and Ring Gages e Thread Plugs, Rings and Setting Plug Gages e Spur and Helical Master Gears e Munition Gages « 
Propeller Shaft and Hub Gages e Built-up and Special Gages e Gear Rolling Inspection Fixtures e Indexing Fixtures « Hydraulic 


Power Control, Utilization and Distribution Units e Engineering, Design and Development e 
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An especially valuable asset of Amphenol connectors is the positive: 
contact, quick disconnect feature. This enables maintenance men to 
substitute an operable communications or radar unit for a faulty one: 
in a matter of a very few minutes. Repairs in the equipment can then be 
made on the ground while the plane continues on its scheduled flight. 

Amphenol components are mechanically efficient and electrically 
correct. Electronic engineers, and radio and radar operators alike 
have, through long experience, come to place every confidence in 
the dependability and superior qualities of electronic components 
bearing the Amphenol name. 





AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS 


in Canada 
Amphenol Limited « Toronto 


COAXIAL CABLES AND CONNECTORS + INDUSTRIAL CONNECTORS, FITTINGS 
AND CONDUIT - ANTENNAS © RADIO COMPONENTS «+ PLASTICS FOR ELECTRONICS 
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Rule 0’ Thum 


] 


may get you 


f, “A SIMONDS 


ABRASIVE CO. 





Why wear down and out two or three wheels 
when one might do the job and do it better? 
Selecting wheels by guess adds up to too much 
money for too many wheels; too much cost be- 
cause of sluggish stock removal, inaccuracies 
in finishing, and rejected work. 


These are facts and are good reasons why 
there are thousands upon thousands of com- 
binations in grain, size, grade, structure and 
bond in the complete line of Simonds Abrasive 
Borolon (aluminum oxide) and Electrolon 
(silicon carbide) products. 


Whether you are working on soft plastics or 
the hardest metal, with the Simonds Abrasive 
Data Book you have the means of intelligently 

' selecting the grinding products that will do 
your jobs better and cheaper. 





Borolon and Electrolon Stocks are now restored 
for prompt supply of your requirements. You 
will find Simonds Abrasive Distributors ready 
to help you in your wheel selection and 
prompt to serve your needs. 


SIMONDS 


PASSIVE CO. 














7 " SIMONDS ABRASIVE CO. is a Division of FTV Toy fo tey._ Other offiliated componies: ianabs SOME 
peor ha sii AL ee ig ts sie SAW AND STEEL CO - - 


SIMONDS ABRASIVE COMPANY PHILADELPHIA 37, PA.* DISTRIBUTORS 'N ALL PRINCIPAL CITIES 
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“ HOW TO GET E ficient HYDRAULIC POWER 
. FROM A 6-POUND SPUR GEAR PUMP 


... even at 1000 pst : 


















































SPECIFY McINTYRE SERIES 700 
HIGH-PRESSURE POWER PUMPS 


Delivering from .4 gpm at 200 rpm 

to 9.6 gpm at 1750 rpm against pressures up 
to 1000 psi, McIntyre Series 700 Precision 
Pumps offer you the benefits of a minimum 
tested volumetric efficiency of 90% and 

an average mechanical efficiency of 80% 

... Tatings just recently made possible 

in pumps of this type. 


McINTYRE PRECISION DOES IT 


McIntyre mass-production machining 
methods are capable of making surfaces flat 


Pump shown to one light band and holding vital 
approximately 74 size dimensions to toolroom tolerances 


of tenths and split tenths. 
That’s why the close fit of the 
a aluminum body castings and 
ill nitrided nitralloy gears of these 
pumps keep slippage and wear at a 
minimum. And that’s why more 

and more firms are specifying pumps 
and fluid motors carrying the red 
McIntyre Light-Band Trade-Mark. 


WRITE FOR COMPLETE DATA 


Whatever your possible use for McIntyre 
Series 700 High-Pressure Pumps—for 
hydraulic power, pressure lubrication, or 
low-capacity circulation or transfer 
applications—you’ll want to study all the 
facts. Write for them today. The 
McIntyre Co., 500 Riverdale Avenue, 
Newton 58, Mass. . .. also makers of 


precision spur gears to your specifications. . 


tHe MSINTYRE co. 





Ms IDENTIFIED BY THE LIGHT BAND 


SS al 


SERA nas 


‘THE ULTIMATE IN, PRECISION 
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ENGINE 
HEALTH 


at a glance 














EDIson Combined Gaging 


fer single or twin-engined feeder-line, executive or personal planes 


HE EDISON ENGINE GAGE indicates oil temperature, 

oil pressure, fuel pressure—combined on one dial. 
It gives that complete picture at a glance—accurately 
—through gaging mechanisms that are soundly de- 
signed and trquble-free. There is no capillary tubing. 
The indicator is self-contained, and may be easily re- 
moved at any time. 


THE OIL TEMPERATURE UNIT is an 
Edison moving-magnet ratio type 
galvanometer, actuated by a stand- 
ard resistance bulb. Simple, rugged, 
lightweight, proved by millions of flight miles. Easy 
installation and maintenance are money-saving fea- 
tures, since the ordinary insulated wire, which con- 
nects the instrument and resistance bulb may be 
installed at any time, arid may be disconnected or re- 
connected at either gage- “unit or r engine without re- 
calibration. 





THE OIL PRESSURE UNIT is simple and 
fully compensated. It comprises a 
hardened beryllium-copper bourdon 
tube built to withstand overpressures 
up to 600 p.s.i., and a linkage mechanism provided 
with screws for adjusting scale-span and linearity. 





THE FUEL PRESSURE UNIT is a simple, 
ingeniously designed “capsule-in-a- 
box,” which represents an entirely 
new approach to the measurement of 
differential pressures. By using a single response cap- 
sule, instead of a pair of opposed bellows, and mount- 
ing this capsule within an air-tight housing to which 
vent pressure may be applied, supercharging or out- 
side air pressure up to 30 p.s.i. is automatically com- 
pensated for in the final reading. 





Each of the threecomponent instruments is designed 
to the same high standards of accuracy and perform- 
ance in service. All are separate, may be individually 
removed without affecting calibration, are readily 
adjustable with a screw-driver, and each is fully com- 
pensated for cabin temperature variations. The “in- 
verted T” pattern of normal pointer 
position gives the pilot a true picture 
of engine health at a glance. 


Complete details on this engine gage are contained in Edison 
Publication No. 3010. Address Instrument Division, Dept. 8. 
Thomas A. Edison, Incorporated, West Orange, New Jersey. 


EDISON 


AIRCRAFT SYSTEMS AND INSTRUMENTATION 


THERMOMETERS «+ PRESSURE GAGES 
ENGINE GAGES + FIRE DETECTION SYSTEMS 
LIQUID QUANTITY GAGING SYSTEMS 
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Leading Travel Agents Say: “TIME READERS. 
ARE MY BEST FOR AIR TRAVEL” 


"As a travel agent whose clientele includes 
some of the best known names in the business 
and social world, I can safely say that most 
of our airline travelers are subscribers to 
that most important world newsmagazine... 
TIME." 





CHARLES B. HATCH, President 
Bristed-Manning Travel Service Inc. 
New York City 





they’ve already flown—and the many billions more 






n to come. 
N° WONDER top travel agents coast to coast And they have influence to equal their incomes. 
‘ tell us their regular plane passengers are More than a million TIME-reading men are execu- 
almost always regular readers of TIME: tives in business, leaders in government or the 
TIME’s 1,500,000 families enjoy incomes more professions. They’re important people to associates 
than $3300 a year higher than the average U.S. and friends who follow their example—therefore 


family’s, can well afford the 3,000,000,000 air-miles they’re doubly important to you. 


The Traveler who Reads/'? LIME, i, Flies ba 


ADVERTISING OFFICES © NEW YORK e CHICAGO e BOSTON e PHILADELPHIA ¢ CLEVELAND © DETROIT « ST. LOUIS e SAN FRANCISCO e TORONTO » MONTREAL 
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wow avanaBie For Tass STANDARD SELECTOR VALVES 


This new Hydraulic Actuator *for remote 
operation can be used on amy 1500 or 3000 
PSI Bendix-Pacific AN-type 4-way Selector 
Valve. This combination means greater 
interchangeability of valves in the complete 
hydraulic system. 


Since the Selector Valve now can be located 
remotely from the flight deck — close to 
the actuating cylinder — line losses from 








HYDRAULIC 


SWITCH 


. & PRESSURE 








ACTUATOR 
AND VALVE 


CYLINDER 








aa 
¥5 


REMOTE HYDRAULIC OPERATION 


Yq TUBE SIZE3000PS) 








pump to cylinder are reduced. In addition, 
flight deck plumbing is simplified. Only 4” 
lines are necessary from the cockpit to the 
Actuator. 


Noteworthy features of the new Actuator 
are instant response, provision for manual 
Operation, minimum weight, minimum 
space and unfailing reliability. 


Detailed specifications of the new Actuator 
are available on request. 


© 1946, Bendix Aviation Corp 
Pacific Division 


“Bendix Aviation Corporation 
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HANSEN MANUFACTURING CO. 


1786 East 27th St. * Cleveland 14, Ohie 





WHEN KINGSFORD-SMITH FLEW FROM CALIFORNIA TO AUSTRALIA 
WOLF’S HEAD WAS FORTY-NINE YEARS OLD } 


In 1928 Charles Kingsford-Smith blazed his 
amazing air trail from San Francisco via Honolulu 
and the islands of the South Seas to Australia. 
1928 was also the year Wolf’s Head completed its 
forty-ninth year asrefiners of quality oil products. 

Almost from the very beginning of aviation 
history Wolf’s Head research men have kept an 
eye peeled to the development and special 
requirements of aircraft engines. Their findings 
and observations have been consistently incor- 


porated into Wolf’s Head Aviation Oil with the 
result that Wolf’s Head is the aviation oil 
specified by leading aircraft engine builders for 
block tests and trial runs. 

For tomorrow, Wolf’s Head promises that 
whatever development takes place in future 


_ planes—whatever their design—Wolf’s Head 


Aviation Oil will keep pace with the pace-setters 
of aviation. WOLF’s HEAD O1L REFINING Co., 
Inc., Or, City, PA., NEW YORK 10, N. Y. 


WOLF'S HEAD 


100% PENNSYLVANIA 


AVIATION OIL 
P.G.C.O.A. Permit No. 6 
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lightweight 








The Bendix Radio Type TA-17 Trans- 
mitter is now available to manufac- 
turers and operators of feeder line and 
executive type aircraft. 


Built to rigid performance require- 
ments—requirements that have made 
Bendix Radio the acknowledged leader 
in equipment and systems design for 
large air transport services—the TA-17 
is a powerful, lightweight, multi-channel 
high frequency transmitter; making 
precision radio equipment available to 
the feeder line and charter operator 
without a proportionate sacrifice in . 
potential payload. Weighing only 35 
lbs., complete with shockmount and 
built-in power supply, the TA-17 Trans- 
mitter delivers a full 50 watts output 
on four crystal-controlled channels at 
any frequency between 2850 kc. and 
2,500 ke. 


It utilizes standard single ATR/JAN- 

_ €172 case, chassis and shockmount 

A design. All antenna tuning adjustments 
are accessible from the front panel, 

greatly simplifying the antenna tuning 

problem. A cover plate protects the 

tuning controls in normal operation. 


BENDIX RADIO DIVISION 
BENDIX AVIATION CORPORATION 
BALTIMORE 4, MARYLAND 


——\— 
|. BENDIX RADIO 
a 


REG. Vv S PAT OFF, 




















STANDARD FOR 
THE 
AVIATION INDUSTRY 





AVIATION CORPORATION 
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7é “Resin Bond” 
ABRASIVE DISC 


FOR ANY 
SANDING OR. 
LEVELING JOB 


The tough sharp grains of tempered alumi- 
num oxide, are combined with heat resist- 


ing phenolic resin on a resin impregnated 


fibre backing to make this moisture proof, Ke E ny | N - 3 ON D 


fast cutting, cool and clean running, long- 
fe dive PHENOL 


Open coat—supplied in 16-24-36 grit 


only—7" or 9". Especially adapted for soft ABR ASIV a c 





metal, wood, sanding old paint from auto 


bodies, etc. | D ' 6 @ 


Sold Only Thru Authorized SIOUX 
Distributors 


STANDARD THE Afton WORLD OVER 
: ee noon. 
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Research takes the long range view 


Today's achievement in the air was yesterday's research problem. Now, when men can fly 
in comfort miles above the earth, science is reaching up 100 miles and more to explore the 
possibility of controlled flight through interstellar space. Curtiss-Wright engineers have played 
a major part in the development of ram-jet missiles and continuing studies in flutter research will 
be verified by supersonic wind tunnel tests on small dynamic models. 

The Curtiss-Wright record in design and manufacture of aircraft provides a fitting background 
for the beyond-the-horizon planning which guides our thinking for tomorrow. 


FIRST IN FLIGHT 


CURTISS << WRIGHT 


Pe OHIO 


Developing Flight to 
Meet the Future. 
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For Utility, Economy, Range...you get 


lore foe your WMomey im a CESSNA 





25 Gallons Of Fuel carried in twin wing tanks 
take you over 450 miles non-stop...over 442 
hours of flight. And there is a lot of room to take 
along plenty of luggage for 2 people for 2 
weeks...up to 80 pounds. 


You‘re A Step Ahead of competition, 
when you fly your own Cessna. The 
businessman who's tied to the ground 
is often too late, when he’s up against 
the man with a Cessna. With a top 
speed over 120 m. p. h. and schedules 
of your own making, you get there 
sooner and oftener...spend less time 
on the road and more at destinations. 


To make business or pleasure flying 
easier and safer, the 140 also offers 


CESSNA AIRCRAFT COMPANY, 
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Upkeep Is Lower... maintenance time reduced 
--. with a Cessna. The engine cowling is easily 
removed for quick service without touching the 
propeller. And the safety landing gear requires 
G@ minimum of service. 


you the patented, safety landing gear 
... full-range flaps...a service ceiling 
of 15,500 feet...for the low price 
of $3245 (f. o. b. Wichita). And the 
Cessna 120. at only $2695 (f. 0. b. 
Wichita) is essentially the same fine 
airplane, but without starter, genera- 
tor, battery, flaps, and with less luxuri- 
ous trim. See them both at your dealer's 
now, and you'll agree that Cessna gives 
you more for your money. 


DEPT. A, WICHITA, KANSAS 


You'll Fly More Days a year in a Cessna. With 
the 140's safety landing gear, steerable tail 
wheel and full-size hydraulic brakes, you can 
taxi safely on windy days when other light 
planes are grounded. 





CSSNla 


THE PILOT'S AIRPLANE 
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Subjected to flame of 2000° Fahrenheit 
—and did not leak a drop. 


= Yes... the CAA. requirements for 
fire-proof shut-off valves are tough. 
But Whittaker valves are tougher. 
The first to successfully pass the 
C.A.A. fire-resistant and fire-proof 
tests, the Whittaker sliding gate 
shut-off valve becomes the first 
C.A.A. fire-approved valve. 


But this is not the only first for 
Whittaker. For, the painstaking 
care used in the design and engi- 
neering, the use of the highest 
quality materials and workmanship 
have given Whittaker products 








Whittaker sliding gate shut-off valves 
are ideal for fuel, oil, air, water or 


Sliding gate shut-off valves also avail- 
able in motor-operated model. 
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AS Grerilhated blade 240 TO FLY WITH 


C-A-A- FIRE-TESTED SHUT-OFF VALVES 


leading recognition in the aircraft 
industry. That’s why Consolidated- 
Vultee engineers specify C.A.A. 
fire-approved Whittaker shut-off 
valves for the Consolidated-Vultee 
240—the new, 300 m.p.h. jet ex- 
haust passenger plane soon to be 
put into commercial service. 


Detailed information on Whittaker 

shut-off valves and copies of the 

C.A.A. Fire-proof and Fire-resist- 

ant test report available on request... 
Wm. R. WHITTAKER CO., LTD., 

915 North Citrus Avenue, Los An- 

geles 38, California. Eastern Repre- 

sentatives—AERO ENGINEERING 
CoMPANY®, Cleveland, Ohio. 


vacuum lines. A synthetic rubber "O” e . 

ring seal with no metal-to-metal con- 

tact permits quick positive shut-offs Cy 
with extremely low handle torque. 


DESIGNERS * MANUFACTURERS * DISTRIBUTORS 


LEVER AND MOTOR OPERATED SLIDING GATE SHUT-OFF VALVES e 
DRAIN COCKS e PLUG VALVES e 3-WAY PLUG VALVES e 4-WAY SELECTOR 
PLUG VALVES e SWING CHECK VALVES e HYDRAULIC CHECK VALVES 


147 


















The Bendix Direct Fuel Injection System 


This Bendix-developed Direct Injection Fuel System was used on wartime B-29s that delivered the atomic 
bombs . . . the “Pacusan Dreamboat” that flew over the top of the world and later set a new Paris to 
United States speed record . . . and today is in use on the great airliners that span the Atlantic and Pacific. 


Bendix Products Division, Bendix Aviation Corporation, South Bend 20, Ind. 


2 
Bendix* creative engineering helps American aviation lead the world 


“Bendix 


PRODUCTS DIVISION 


*REG.U.S. PAT. OFF. 
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Here is how it works . «« 


4 





OU SPRAY TRANSFAX . . . a white, light-sensitive, 
quick-drying material . . . on your product-surface. 
Some surfaces need special primers. 


You place on the Transfax-coated surface a transpar- 
ent or translucent original of the design or legend, and 
expose to strong light. . 


You wash the surface with a weak ammonia solution. 


You get a Transfax reproduction of the original which 
is accurate, tough, rubproof, oilproof. 


You get it quickly .. . at low cost . .. without a dark- 
room ... and the job can be handled by anyone with 
ordinary skill. 


Here are 4 possible uses... 





.- for name plates or sss for dials or scales 3 «« for fabricating ... for wiring or piping 


monograms directions 





To learn more about how Transfax works . . . for infor- 


mation that will help you determine its usefulness in Mail this c oupon for free folder 


y your business . . . mail the coupon. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division - Rochester 4, N. Y. 


eeereeeeeeeeeee#e#e#ee8e eee?ee#eeeseeeekeeneerkeeretkese* # © 









Eastman Kodak Company 
Rochester 4, New York 


Please send me your free folder on the 


J 
; ° Kodak Transfax Process. 
TRANSE, . ° Name 





Saves time... ends error "ye speeds production Company Dept. asad 





Street 





City State 
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Sleeve rivets, an invention of the Douglas Aircraft Company, after two years of 
research and experimentation, are now available to the aircraft industry 
through the Vic Pastushin Industries, Inc., licensed manufacturers and distributors. 


HERE ARE THE ENGINEERING FACTS 








A sleeve rivet is a standard aircraft aluminum rivet, the shank of which is 
covered with a sleeve of dead soft aluminum tubing with a wall thickness of 
___ .004 inch. The head end of the sleeve is flared to match the head of the rivet 
_. and the tail end is peened to cover the radius end of the rivet shank. Sleeve 
rivets are available in round head, countersink head, and flat head types. 
Sleeve rivets are used in such assemblies as integral fuel tanks, oil tanks, etc., 
where fluid tight joints are required. Employing conventional riveting methods, 
the soft sleeve flows under force of rivet expansion, filling all hole irregulari- 
ties and bonding itself to the aluminum sheet, extrusion, etc., to form a fluid 
tight seal. In the fabrication of flush dimple assemblies the countersink sleeve 
COUNTERSINK rivet is extremely adaptable, as the sleeve, in addition to its bonding quali- 
SLEEVE RIVET ties, compensates for irregularities in the dimples of sheet metal. 


Cross section ‘of. countersunk sleeve 
rivet showing flow (indicated by 
red) of sleeve after assembly. Note 
compensation for hole and dimple 
irregularities. 


Photomicrographs, after assembly,.show that the sleeve in a sleeve rivet 
permeates into all hole irregularities, under the head and under the hammered 
end of the rivet, beveled edges of sheet skin, dull drill serrations in holes, etc. 
Specific manufacturing errors which sleeve rivets ted to compensate are— 
holes too large; holes out of round; improper burring; mis-match of holes;: 
improper fit in dimples and countersinks; and poor driving technique. No loss 
of strength, either static or fatigue, results from the use of sleeve rivets. 


ROUNDHEAD 
, VITLLLLLLLLL 
SLEEVE RIVET CILLLLLLLLLLL 
Sleeve (indicated by red) provides 


seal under head as well as undes 
hammered shank of rivet. 


Sleeve rivets are the result of two years of research and ‘‘shake-down" tests. Their 
dependability for assemblies where fluid tightness is mandatory is thoroughly proven. 
Sleeve rivets are being used on the Douglas DC-4, the new Douglas DC-6, new type of 
military airplanes, and commercial airplanes of foreign manufacture Check your 
requirements—order your sleeve rivets today. 





LZlwo4 
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uilds 
Boosts 


vality Planes- 
uality Protection! 





NEW IMPROVED MODEL DI8S 
typifies Beechcraft’s high standards 
of manufacture . . . offers even 
better flight performance than its 
famed wartime predecessor. 


1% 





Endorses 


ce ch Socony-Vacuum 
a c ratt Aviation Products 


This leading builder of six and eight-seated personal 
transports rates correct lubrication on a par with finest 
design, workmanship, materials. And with good reason... 


For Correct Lubrication—the kind you get with 
Socony-Vacuum Aviation Products—means maximum 
protection for precision plane parts, maximum hours of 
—S=> trouble-free flying! 

Get this same protection for your plane—with special 
Socony-Vacuum greases, instrument and hydraulic oils. 
And for top operating efficiency, try famous Mobiloil Acro 
. . . Mobilgas Aircraft for Flying Horsepower! 

SOCONY-VACUUM OIL COMPANY, INC. 


and Affiliates: Magnolia Petroleum Co.. General Petroleum Corvoration 



















AVIATION 
PRODUCTS 


SOCONY-VACUUM 
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EVERY MONTH— 
RK NEW MILL STOCK LIST OF 
TIMKEN 5¢0/4/es¢ STEEL 


=—is your name on our list? 


To provide buyers with a complete up-to-date listing of the 
sizes, shapes, finishes and types of stainless steel bars in our 
mill stock for immediate shipment! 


Our customers value this service highly, for often it saves 
valuable time in securing shipment of hurry up orders. 


Whether you are a regular user of Timken Stainless Steel 
or not, we will be glad to send you this monthly listing. Write, 
telling us where you want it sent. 


And when it arrives, remember that the Technical Staff be- 
hind it whipped the toughest problem ever laid in a steel 
producer’s lap — development of the stainless steel “16-25-6” 
for the turbine wheel of the turbosupercharger and jet pro- 
pulsion engine. Remember that the same Technical Staff is 
available to help you with any problem you may have in 
stain'ess steel. 








TIMKEN 


TRADE-MARK REG U S&S PAT OFF 


fine 
STEEL AND 
SEAMLESS TUBES 


STEEL AND TUBE DIVISION, 
THE TIMKEN ROLLER BEARING 
COMPANY, CANTON 6, OHIO 


’ SPECIALISTS in hot rolled and cold 


finished Alloy Steel Bars for forging 
and machining applications, as well 
as a complete range of Stainless, 
Graphitic and Standard Tool Steel 
analyses. Also Alloy and Stainless 
Steel Seamless Tubing for mechan- 
ical and pressure tube applications. 


* YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 
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= Seal up a stream of electrons in a 
vacuum tube...and you have a space- 
defying genie that vitalizes industry 
...and can save countless lives! 


mAs far back as 1930 the Sperry 
Gyroscope Company put electronics 
to work ... introducing electronic 


control for the Sperry Gyro-Compass. 


= From then on electronics was em- 
ployed whenever it could extend the 
usefulness and performance of Sperry 
products—as in automatic pilots, gun 
fire control devices, navigation instru- 
ments, both aeronautical and marine. 
And in 1939, came the Klystron, 
“heart-beat” of Radar. | 


AVIATION, November, 1946 


@ In war, Radar tracked out enemy 
plane, sub and ship positions, saving 
numberless lives by advance warning 
of hostile attack. And today, in peace, 
Radar bfings new safety to mankind... 
plotting aerial and marine operations 
with pin-point accuracy, through pea- 
soup weather and over vast distances. 


® Sperry pioneered in helping develop 
these and many other seryjces for man- 
kind. But “pioneering” isn’t enough. 
And that’s why Sperry research and 
practical applications of electronics 
go endlessly on...in that search 
for something better which we call 
product improvement. 


Sperry Gyroscope Company, Inc. 


DIVISION OF THE SPERRY CORPORATION 
NEW ORLEANS ¢ CLEVELAND ¢ HONOLULU 
Aireraft: Gyropilots « Gyrosyn Compasses « Attitude Gyros « Directional Gyros * Gyro-Horizons « Detonation 
Indicators »Automatic Radio Direction Finders Instrument Landing Systems Traffic Control Systems * Marine: Gyro- 
Compasses e Gyro-Pilots » Gyro-Magnetic Compasses « Incandescent Searchlights Steering Systems « Radar Loran 
Industrial: Railroad Radio» Microwave Relayse Microline Test Equipmente Klystron TubeseStrobodynee Knockometer 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK - 
LOS ANGELES ¢ SAN FRANCISCO + SEATTLE « 
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Here’s help to speeds 
your work with 


Saculeea Otel 





UCCESSFUL fabrication with Stain- 
S less Steel needs exact methods. 
But these methods are difficult only 
when operations are inordinately 
severe or where an unusual alloy has 
had to be selected to withstand un- 
usually severe conditions. In over 
99% of the cases, Stainless Steel fab- 
rication is not difficult . . . it is just 
different. 

In this authoritative textbook, 
just off the press, these differences in 
fabricating techniques are thoroughly 
discussed. 

R — in a are mea 
ed the very latest findings on Stain- ~ oe 
less Steel ontiis vicina: soldering Best Welding Practice 

and joint design—on machining, cut- 
ting, forming, annealing and pickling 
a sont aE 7 2 RT ASE 
ere are listed for handy reference : ht 
the various U-S-S Stainless Steels Pointers on P olishing 
we produce—their physical proper- 
ties and chemical compositions— the 
— ap in which they are 
available—their resistance to various : 
ie cite. Facts about Forming 

This book is FREE—send for your 
copy. Use it as a guide to successful 
workmanship. And when unusual 


conditions confront you, ask for the - Soft and Hard Soldering 


assistance of our Stainless Steel 


specialists. 

U-S°S STAINLESS STEEL x-se9.3s:o0 
ae eas Recon borg sao 
AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New. York - different analyses but in the 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago pg > most — a 
COLUMBIA STEEL COMPANY, San Francisco ee. ee ee, 
’ finish h btainable. 
NATIONAL TUBE COMPANY, Pittsburgh Our engineers are specialists is 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham — and el tee 
United States Steel Supply Company, Chicago, Warehouse Distributors ems in the use of Stainless. 

United States Steel Export Company, New Yor 
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fe sont 


DEPENDS UPON 


AUTOMATIC CONTROLS 


Just as automatic controls have shared respon- 

- sibility for the phenomenal progress of 
aviation thus far, so they are prepared to 
contribute in the new accomplishments 
of the future. To Minneapolis-Honeywell 
this fact is a vital challenge — since the 
business of Honeywell is automatic 
control. How successfully the challenge has been 
met is demonstrated by the Honeywell 
Electronic Autopilot and the Electronic Turbo- 
Supercharger, standard equipment with the 
A.A.F. where precision and reliability are 
demanded. These, together with the Honeywell 
Electronic Fuel Gages and Cabin Temperature 
Control systems have already won acceptance 
in the transport field. Today, the creative 
engineering ability that has been responsible 
for Honeywell’s dominant position in the 
field of automatic control for more than 60 
years, is developing many more control systems. 
Therefore, you can continue to expect further 
progress in automatic controls for aviation 
from Minneapolis-Honeywell leadership. 
Minneapolis-Honeywell Regulator Company, 


2675 Fourth Ave. So., Minneapolis 8, Minn. 
In Canada: Toronto 12, Ontario. 


CREATIVE ENGINEERING 
Makers of the famous M-H Electronic Autopilot, {' 
which is standard on AAF four engined bombers 


Honeywell 


AERO NA UT 


ae GONTROLS 





Every old-time flying man knows the remarkable 
progress that has been made in eliminating electri- 
cal trouble. The combination of ignition shielding 
and famous Auto-Lite Steelductor cable by Breeze 
Corporation engineers has been an important con- 
tribution to both dependability and safety. 


Protection is provided against abrasion and other 
physical damage. Radio interference is effectively 
reduced and the high capacitance losses of con- 
ventional high tension cable which reduces spark 
effectiveness is avoided in the low capacitance of 
Steelductor as used in a shielded ignition circuit. 


SARNIA, ONTARIO _ ELECTRIC pct oated COMPANY PORT HURON, MICH. 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING —“ HAYMES 
EVERY THURSDAY NIGHT, 9:00 P. M.—E.T. ON CBS 
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TRUARG helps Sargent produce 
Superior lock at lower cost! 


U. S. PAT. RE. 18,144 


“‘TRUARC HELPED MAKE THIS LOCK POSSIBLE” 
says Sargent. & Company, New Haven, Conn., 
leading lock manufacturers for 74 years. 


IN DESIGN: “Waldes Truarc Retaining Rings 
permit closer tolerances; résult in more compact 
design; provide full circumferential bearing at 
vital points; help to make possible a 30% reduc- 
tion in.moving parts.” 


IN PRODUCTION: “Truarc rediices machining op- 
erations, cuts assembly time, helps eliminate the 
grub screw hitherto universally deemed essential.” 


IN SERVICE: ““Truarc maintains accurate, unvary- 
ing relationship of parts, simplifies disassembly 
and reassembly, reduces possibility of damage 
in making repairs.” 

IN COSTS: “The many advantages provided by 
Truarc have contributed to the great economies 


that enable us to produce this finer-lock at a 
new low cost for a quality product.” 


Whatever your product, whether old and 

basic, or a comparative newcomer, there’s a 

Waldes Truarc Retaining Ring that will make 

it simpler, more economical to make and repair. 

For Truarc, with its never-failing grip and pat- 

ented design assuring constant circularity, gives 

you a new approach, a superior solution to 

The new Sargent Integralock: the first completely engi- fastening problems. Send us your drawings; 
Truarc engineers will be glad to show how 


neered, precision cylinder lock in which all parts, knobs Truarc can help you. 


excepted, are for the first time made of high-strength, 
pressure-formed metals instead of castings. 
7S TP a A A Se EE EN Se I ace 
te Send for booklet containing 
iis. interesting engineering data. Waldes Kohinoor, Inc., 15 H. 
47-10 Austel Place 


}] Long Island City 1, N. Y. 
WA t a u s Please send Booklet on Truare Retaining Rings to 


| iru ( Name & Title 
- City 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1,N. Y. 
VISiT TRUARC BOOTH AT NATIONAL METAL CONGRESS, ATLANTIC CITY, NOVEMBER 18-22 











State. 
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Please address reply to: 
Logan International Airport § Roy K. Brown 
East Boston, Mass. 
September 15, 1946 








the BG Corporation 
136 West 52nd Street 
New York 19, New York 
Gentlemen: 

Northeast Airlines, Inc. has standardized on the BG RB1IR 
spark plug in our fleet of R-1830-92 powered DC-3 airplanes. Our 
selection of this spark plug was made on the following basis: 


1. Superior and unequaled performance during tests conducted on 
several different types of spark plugs. 
2. Lew rate of gap erosion, which means increased hours between spark 
plug overhaul and/or check. 
3, Low cost factory reconditioning service. 
4. The close control and uniformity of sleeve threads in conjunction 
with stainless steel bushings has elimirated the seizing of spark 
C er ami plugs in bushings. 
AeCramic- © 5, ‘The highly skilled Field Service Staff that is available. 
Insulated Northeast Airlines, Inc. is a “Short Haul Operator." This. 
: means that our percentage of engine operation at take-off and climb 
power is higher than the average DC-3 operator. The BG RB19R spark 
plug has reduced mechanical delays attributed to spark plugs to an ab- 
solute minimum. 


We feel that we should express our appreciation to you for 
engineering & product of such durability and performance. 


Sincerely, 
Northeast Airlines, Inc. 





+ <f > ii 
Roy K. Brown 
Supt. of Maintenance and Engineering 


LOGAN INTERNATIONAL aiaport “BOSTON 20, MASSACHUSETTS 


result of | 
rly 30 years . 


T HE : BS pra PR | 


136 West 52nd 
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The CAMERON FOUR ***"3—> 
gives you all these 
outstanding engineering 
features: 


% IN-LINE Design — adaptable for 
single or multi-engine installa- 
tion in inverted or upright po- 





THE ADVANCED CONCEPTION 


sition. 
* INTERNAL as well as external cyl- OF LIGHT WEIGHT ENGINE DESIGN 
inder cooling — an exclusive . 
Cameron feature. Here is a NEW engine to power the latest types of personal 
% FUEL INJECTION — Cameron de- aircraft... an engine that has extra power for extra perform- 
ere Ser paaive, Sqnne- ance and safety . . . an engine that weighs little more than a 
cal fuel supply. : 
% PRESSURIZED Lubrication—Full oil pound and a half for each of its 125 horsepower. 
pressure at any attitude of Painstaking engineering of design and numerous “big 
flight. engine” features of construction make the Cameron Engine 


% EASY ACCESSIBILITY to all engine 
parts — for efficient, low cost, 


far and away the light plane Power Plant of the Year. For full 













maintenance and overhaul. information, write today. 
% MAXIMUM POWER —at minimum 

weight. 

| a W 
S NEW PO 
| a ONAL AIRCRAFT Aisle © * 
re & Accessories DIVISION 6 AERO ENGINE CORPORATION 
eCEVELAND — Novem 


READING © PENNSYLVANIA 
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YA « uses 7 
CHAMPION 


The Dependable Spark Flug 





Vio 
CHAMPIon 


Unshielded 
Actual Size 234" 





When TWA, “Trans World Airline,” selects spark 
plugs it is exercising expert judgment backed by 
experience. This air line, like most others, uses depend- 
able Champion Spark Plugs in the vast majority of its 
domestic and international planes. Here again is pow- 
erful evidence that most experts consider Champions 
special factors in maintaining peak performance. You 
can depend on them to make your own aircraft 
engines, regardless of size or horsepower, run better. 
Champion Spark Plug Company, Toledo 1, Ohio. 


RC 35 S Actual Size 
Shielded Type 


INSTALL CHAMPIONS AND FLY WITH CONFIF 
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STANDARD | 


EQUIPMENT ON 


AERONCA Sues 


and available for most light planes up to 100 H.P. 
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“COCKPIT STARTING” with- 
out the penalty of additional weight 
is accomplished in the new 
AERONCA Chief with the patented 
McDOWELL Mechanical Safety 
Starter. 

This same simple, trouble-free, 
dependable starting can be adapted 


to your present plane, as well as 


many of the new light 1947 models 
now being built. See your dealer 
or write direct to McDowell Manu- 
facturing Company for the name 
of your nearest approved McDowell 
dealer. 





eee high octane 
gasoline 


9 


e-- electric 
household appliances 


® Creative men...engineers and engineering draftsmen...plan and build things 
to last. By the same token they look for instruments and equipment that will last. 
The tracing paper they draw on must be permanent. Their drawings must serve 
as lasting records. They may even have to use these same drawings years later 
to make new reproductions. 

For 79 years there has been a lasting partnership between Keuffel & Esser Co. 
equipment and materials and the engineers and draftsmen of America. This 
partnership has been so general, that there is scarcely an engineering or construc- 
tion project but what K & E products have played their part in it. 

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag 


fibers are stabilized and transparentized 


° . with Albanite, a K & E synthetic solid, 
GC rtn e rs : n C red Tl Nn 2 ait permanent. a ee 


KE 


Drafting, Reproduction, 
Surveying Equipmen* 
and Materials. 
Slide Rules, 
Measuring Tapes. 


it cannot “bleed” nor lose its transparency 


with time. For complete details, write to your nearest K & E distributor or to 


Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U. S. Pat. Off. 
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REG. U.S, PAT. OFF, 


the new 


Dual Radic 









Pioneer. again points the way, with the first flight 
instrument to provide simultaneous magnetic com+ 
pass indication and dual radio direction! In one. 
instrument, the pilot can now read stabilized mag- 
netic direction and radio direetion from two stations. 
By precomputing his flight, the pilot has continuous 
running fixes without switching from one station to another. ‘Rapid 
changes of course without calculating new headings" are ible, 
and even drift angle can be read at a glance without use of a drift 
meter. For economical, “straight-as-a-string”’ flight, and Barge: 
tional certainty that relieves the pilot of undue strain, the 
Dual Radio and Magnetic Compass is a vast step forward in the 
science of flight control—flight control that pays off! A oe i 
step in fact as in name! 



























-Eclips se-Pioneer w25= 
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Registered U.S Patent Office 


Lovo Luh HYDRAULIC VALVE LIFTERS 








PLUNGER 





CYLINDER 





CHECK 
VALVE 


LIFTER BODY 











VALVE SEAT 








OIL 
INLET 




















MUSHROOM TYPE . 


BARREL TYPE STUB TYPE 


Eaton Engineers will be glad to discuss the 
application of Zero-Lash Hydraulic Valve 
Lifters to engines now in design. 


Illustrated literature covering the design and 
operation of Zero-Lash Hydraulic Valve Lift- 
ers, including reports of outstanding serv- 
ice‘records, will be furnished upon request. 


* Silent Valve Train Operation. 


* Accurate Vaive Timing and Perfect Seating 


ut All Engine Speeds and Temperature; 


* Longer Life for Valves and Seats. 


* Freedom from Tappet Adjustments fo; 


the Life of the Engine. 


The Zeeo-Lash Hydraulic Valve Lifter is a simple, positive 


~ action device which automatically adjusts its own length during 


each revolution of the camshaft, to compensate for expansior 
or contraction in the valve train. Here’s how it works: 


The hydraulic unit consists of a plunger operating in : 
cylinder. The plunger is held in its outermost position agains 


the push rod, or valve stem, by a light spring. The chambe 
below the plunger is kept filled with oil by pressure from th 
engine lubricating system. When the check valve is closed, the 
column of oil in the chamber being noncompressible, lifts th 
push rod or valve stem as positively as if the lifter were: 
solid unit. 


Accurately determined clearance is provided between th 
plunger and cylinder wall permitting the escape of a smil 
amount of oil from the chamber. This leakage automaticallj 
compensates for expansion in the valve train allowing fo 
positive valve seating. 





On the other hand, when the valve train contracts, the sprin 
holds the plunger in its outermost position. This relieves pre 
sure in the chamber, opening the check valve and permittin 
the intake of oil from the lubricating system. Thus the lifte 
corrects its own length each time the valve closes, to maintall 
zero, Clearance. 


Zero Lash Hydraulic Valve Lifters are available in thi 
basic types (mushroom, barrel, and stub) for all types of intern 
combustion engines—gasoline and Diesel. 
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EATON 


MANUFACTURING COMPAN! 
WILCOX-RICH DIVISION 


9771 French Road < Detroit 13, Michig® 
st) 
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KESTER FLUXES 
Take Tough Jobs in Stride 


The RIGHT FLUX 
for every solder job! 


@ There’s a wide difference in solder fluxes ... where one 
works perfectly another won’t, and vice versa. If there is a 
soldering operation in your production that requires a sepa- 
rate flux, you can depend on Kester to supply exactly the 
right formula to:do that job best. 


® For nearly half-a century Kester engineers have special- 
ized on solder. In the field and in the laboratory they have 
studied, and supplied the exacting needs of industry. 


® Their huge fund of experience and knowledge is at your 
disposal. Write Kester fully, at any time and without obli- 
gation, for prompt assistante on any solder question. 


KESTER SOLDER COMPANY 


-., 4206 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 


STANDARD R JIN @eestTtRy 
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... and self-lubricating packing 
both are made of versatile Vistex 





Vistex was developed originally as a 

peak or visor for caps. Later Vistex was 

perfected as a reciprocating seal for 

aviation shock absorbers. It is the strong 

new member of the American Felt 

family of versatile, felt base materials. 

Vistex is sheet laminated in multiple 

ply thicknesses or synthetic or natural 

rubber impregnated felt, available in 

four standard types for varying applica- 

tions. High operating and maintenance 

efficiency are assured . .. without danger 

ré failure from overheating, accelerated aging, de- 

composition or dimensional distortion in maintenance re- 
assembly. 

Controlled ratio of felt fibre to impregnant in Vistex, plus 
standard density for all thicknesses, provides a self-lubricating 
sealing material that is well adapted to packing-washers and 
heavy-duty-bearing seal applications. 

Please write, on your letterhead, and ask for Data Sheet No. 
14, “Vistex Packings — Gasket — Seals.” 


Z 


7777 
KG 
NY 





AMERICAN FELT COMPANY DATA SHEETS 
Write for those you need to complete your Felt reference file. 
1—Felt Density and Hardness No. 8—U. S. Army Specifi- 


. 2—Adhesi for Felt cation Nc. 8-15G 
a No. 9—Sheet Felts, Standard 


. 3—"K" Felt—Sound Ab- a and Specifica- 


sorption and Thermal 
H No. 10—Vibration Isolation 
Insulation With Felt 


. 4—Special Felt Treatments No. 11—Felt Seals, Their Design 
. 5—S.A.E. Specifications And Application 

and U. S. Navy 27°7 No. 12—Flame-proofed Felt 
. 6—Felt and Lubrication No. 13—Felt in Compression 


. 7—A.S.T.M. Methods of Test . 14—Vistex—Packings, 
for Wool Felt, D461 Gaskets, Seals 


American Felt 
Com 


MARK 











General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis 
Atlanta; Dallas; Los Angeles; Seattle; San Francisco; Portland 





To insure continueus, accurate temperature control, the controlling 
thermostat should be tamper proof. Unauthorized tampering with 
the thermostat mechanism or changes in setting may be dangerous 
and can slow up production and impair quality. The contact assembly 
of the Fenwal THERMOSWITCH Control is completely protected 
by the temperature sensitive outer shell. It is impossible to tamper 
with the internal mechanism of the THERMOSWITCH Control. The 
only means of changing the temperature setting is by turning the 
adjusting sleeve. Tampering with the adjusting sleeve may be elimi- 
nated by the addition of a tamper proof cap with wire and lead seal. 


Illustration shows a THERMOSWITCH Control with tamper proof 

cap and wire and lead seal. Combining this feature with the com- 

pletely enclosed electrical assembly of the THERMOSWITCH Control 

insures all-around protection from unauthorized tampering with 
the control unit. 


Investigate the modifications and spe- 
cial features available for your use with 
the Fenwal THERMOSWITCH Control. 
Study the “Fourteen Facts in Fenwal’s 
Favor” in our Thermotechnics Booklet. 
Write for your copy. 


TAMPER PROOF 


xe #8 of “14 Facts in Fenwal’s Favor” 


FENWAL INCORPORATED 


17 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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you can have this 


COMPLETE INFORMATION 
on MACHINING STAINLESS! 


In this new “NOTEBOOK on Machining Stainless Steels” 
you'll find page after page of useful information, much of it 
never before published. 


















Each Stainless machining operation is discussed in its own 
chapter. Sketches and shop tips give details for grinding form 
tools, drills, thread chasers, etc. 


With this new Carpenter NOTEBOOK you will have the 
information you need when you need it. For example, the 
complete chapter on Lubrication lists common trouble makers 
and tells how to get rid of them. 








OPERATION CHECK CHARTS...Whether your Stainless job is Turning, 
Drilling, Tapping, Threading, Milling, Broaching or Reaming, a 
quick look at the proper Check Chart will help you eliminate possible 
trouble spots. 


TOOL GRINDING SKETCHES..:Correct angles and clearances are given in 
each chapter to help you get longer tool life and better production results. 


FEED & SPEED TABLES... Speeds are given for each grade of Stainless, 
on each type of machining operation. 


HOW TO GET YOUR COPY OF THIS NEW NOTEBOOK”... 


Your nearby Carpenter representative will be glad to give personal copies of 
the “NOTEBOOK on Machining Stainless Steels” to Production and Manage- 
ment executives. For your copy, just get in touch with him at the nearest address 
listed below. And after you have used the NOTEBOOK, if you would like addi- 
tional copies for the men in your plant, they are available at 50¢ apiece. Get in 
touch with your nearby Carpenter representative today. 


THE CARPENTER STEEL COMPANY ° 128 W. BERN ST., READING, PA, 


er 





















STAINLESS STEELS 


PROMPT SHIPMENT FROM CONVENIENTLY LOCATED STOCKS 





Buffalo Cleveland Hartford Philadelphia 
Chicago Dayton Indianapolis Providence 
Cincinnati Detroit New York St. Louis 


SEE THE CLASSIFIED SECTION OF YOUR TELEPHONE DIRECTORY 
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h CP Universal Electric Screw Drivers 


nished with a reversing switch, especially 


@ From the large line of CP Universal 
Electric screw drivers you can select a 
size or model exactly suited to your needs. 

CP Electric Screw Drivers are de- 
signed for the production line, in all 
types of plants — airplane, automobile, 
autotruck, auto body, boat and ship build- 
ing, railway car shops and in radio, 


cabinet and furniture manufacturing. 


Available with either positive clutch or 


cushion clutch, Many models can be fur- 


adapting them for disassembling and as- 
sembling knock-down shipments; side 
handle and angle type screw drivers to 


meet special working conditions. 





Write for Catalog 899, which gives 
specifications of fifty-eight CP Uni- 
versal Electric Screw Drivers, for all 
kinds of wood and machine screws. 











CHICAGO PNEUMATIE 
TOOL COMPANY 


General Offices: 8 East 44th Street, New York 17,N. Y. 


PNEUMATIC TOOLS * AIR COMPRESSORS + ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS © VACUUM PUMPS ° AVIATION ACCESSORIES 
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Why the Aircraft Industry 
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HOW FOOTE BROS. 
CAN SERVE You 


> engineers af 
ith aircraft an 
manufacturers i 
Power Units, Actuators Of other 
icai devices and are 
with the highly specialized re 
of this field. 
A vast backlog of experie 
neering equipment for the air 
assures you of the necessary 
for the design 2 
ment you may require. 


Foote Bros. 



























FOOTE 









Boller Power Trartomiasion Tv FOOTE BROS.GEAR AND MACHINE CORP. 
trough Collec Lea Dept. Gu» 4545 S- Western Blvd. Chicago 9 

VisiT OUR EXHIBIT — D 5-6 — NATIGNAL 

AIRCRAFT SHOW — CLEVELAND — NOV. 15-24 
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HELPS SET THE PACE FOR AVIATION PROGRESS 


@ Just after World War I, Leece-Neville 
made news with an aircraft generator rated at 35 amperes, 15 valis, 
which weighed 46% pounds. A Leece-Neville generator widely used 
in World War II—popular now, in peace—is rated at 100 amperes, 
28.5 volis ... and weighs only 32% pounds! This story of greater 
current output with less weight is typical of the many contributions 
of Leece-Neville to aviation progress. 


The foresighted engineering which has credited history-making “firsts” 
to Leece-Neville over the years, plus traditional adherence of this 
pioneering firm to the highest attainable standards of quality in 
manufacturing, give present-day aviation one solid guarantee. Air- 
craft electrical equipment bearing the name Leece-Neville is the most 
advanced and the best available anywhere. 


Pioneer and STILL Quality Leader 


GENERATORS © VOLTAGE REGULATORS + SWITCH RELAYS + PUMP MOTORS 
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] . . . for extra weight in plane construction 
* cuts down pay loads ... hinders operation 
. .. reduces airline profits. 


That’s why the designers of the new Martin 2-0-2 
plane took special care to keep this plane’s net 
weight way down . . . make it lighter than any 
other of equivalent horsepower and lifting capacity. 





3 Lightweight Honeycomb construction, with its 
¢ resulting economy, is an important reason why 
the Martin 2-0-2 has been selected by these leading 
airlines: 


2 This great weight-saving in the Martin 2-0-2 
* is due to weight-saving engineering involv- 
ing the extensive use of a lightweight structural 
material called Armorply Honeycomb ... for floors, 
partitions. wing ribs, spars, doors and tank liners. 


This material has an amazing strength/weight ratio. 
Weighing less than 4 lbs. per cu. ft., Honeycomb core 
may be used in sandwich constructions of any practi- 
eal thickness. Meantime, Martin engineers are planning still mores 
extensive use of Armorply and Weldwood Honey- 
Honeycomb cores (see illustration) may be made of comb in their forthcoming jet-augmented plane 
cotton, Fiberglas, paper or other material, faced ... the Martin 3-0-3. 

with aluminum alloys, plywood, stainless steel or 
decorative plastics. The skins are bonded securely Detailed engineering data concerning Weldwood 
with a new thermosetting adhesive of greater tensile and Armorply Honeycomb are now available. Write 
strength than any other material for similar use. for full information today. 





WELDWOOD and ARMORPLY 
UNITED STATES PLYWOOD CORPORATION 


ON EYCOMB products of 55 West 44th Street, New York 18, N. Y. 
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To help keep the many thousands of army 


and navy war planes “on ice” in case of 
future need is one of the important jobs 
being performed by CECO Protek Plugs. 
They assure a new high standard of pro- 
tection against the presence of moisture 
within aircraft engine cylinders. 

The unique construction of these plugs 
guarantees complete protection at all times. 
The highly-absorbent silica gel is enclosed 


in a metal-seated glass chamber. This elim- 


CARBURETORS FUEL PUMPS 


GUARDING WAR BIRDS 
WHILE THEY 





‘“SLEEP’ 


inates moisture penetration from the outside 
and at the same time gives a clear picture 
of moisture conditions within the cylinder. 
The silica gel is treated with the blue dye 
which gradually turns pink as the plugs 
reach saturation indicating exactly when 


they should be replaced. 


Full details about these low-cost, 
high-protection plugs will be sent 
promptly. Just write to the address 
below. 


PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 
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A thermally durable 
metal builds in 
extra safety 







‘ 
S, fool-proof, it almost flies itself” ... 
that’s Ercoupe. 


But its reputation for safety goes far beyond good 
design of controls. ENGINEERING AND RESEARCH 
CorporaTIoN has designed all parts of this certified 
spin-proof plane for safety and long life. 


Take, for example, the exhaust muffler. 
Erco engineers tested many metals for the exhaust 


ales doable S : Ercoure—the certified spin-proof plane—in flight. 
muffler. It was not until they decided to investigate All Ercoure’s are now equipped with Inconel mufflers. 


the Inco Nickel Alloys that they found one fully 
able to withstand the combined attack of exhaust 
heat and corrosive fumes. 


Inconel... an 80 Nickel—14 Chromium alloy with 

a reputation for long life in all kinds of high 

temperature applications... had been used for , 

exhaust manifolds on many of the “big” planes For more information on Inconel write for 


for years. 
“ENGINEERING PROPERTIE , 
Test results showed that it offered all the properties ee 


needed ... thermal endurance ... resistance to the 

corrosive exhaust gases... freedom from rusting... 

resistance to vibration fatigue. In addition, THE INTERNATIONAL NICKEL COMPANY, INC. 
Inconel’s workability fitted it to all the necessary 67 Wall Street, New York 5, N.Y. 

forming and welding operations. : te 


Today, the Ercoupe flies with an Inconel muffler 
guarding against the escape of inflammable exhaust 
gases. Mr. Fred Weick, Erco’s Vice-President 


in Charge of Engineering, says— NICKEL Pvc ALLOYS 


“Inconel has been used in the muffler of the 
postwar Ercoupe and has given completely MONEL* + “K"’ MONEL* « “S” MONEL* « “R‘ MONEL* + “KR” MONEL* 


trouble-free performance.” INCONEL* e NICKEL e ls NICKEL* e "= NICKEL* 


You always build in EXTRA performance when you 
use an INCO Nickel Alloy! 


“Reg. U. S. Pat. Off. 
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One month instead of ten . . . one year instead of ten. That’s the time-saving 
for a surveyor using the Decca Navigator. Vast areas of land or sea can be 
mapped to a degree of accuracy and at a time-cost so low as to revolutionise 
the whole practice of surveying. The Decca Navigator is the latest development 
of radio science for survey work. It is simple to operate and, working from an 
easily erected transportable transmitting station, it gives a continuous fix of 
position on direct reading dials for boat, ’plane or mobile party. Remember 


with the Decca Navigator any estimated surveying time can be divided by ten. 


The Decca Survey Department will gladly quote you for a 
Navigator equipment to suit your specific needs if you will tell 
them the nature of your business and the areas you propose to 
survey. If required, a Decca Engineer will be sent to discuss 


the matter with you. No obligation will be incurred. 





The Decca Navigator Company, Limited 


(Survey Department) 1-3 Brixton Road, London, S.W.9. England 


tedephone: Reliance 3311 telegeams en 82 c4abtizs: Deenwaerv, Lerdes 
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THESE 5 POINTS MEAN 
BETTER PERFORMANCE 


1. One-Piece Precision- 
MoldedBody—tough,long- 
wearing and highly resist- 
ant to grease and oil. En- 
tirely non-metallic—can’t 
score. 


2. Rigid Heel—made of a 
dense resin-bonded fabric 
to insure a press fit in the 
packing recess. 


3. Flexible Lip—an integral 
part of the seal. Makes pos- 
sible accurate control of 
pressure against shaft by 
means of self-adjusting 
garter spring. 


4. Large Bearing Area— 
reduces wear on shaft toa 
minimum. 

5. Self-Adjusting Garter 
Spring—permits accurate 
control of pressures and 
provides a positive contact 
with shaft at all times, even 


ROVED IN SERVICE in famous mili- 

tary planes produced by Curtiss- 
Wright and other manufacturers—the 
new Johns-Manville Clipper Seal sim- 
plifies design problems and reduces 
bearing maintenance in all types of 
aircraft. 

Clipper Seal’s unique 5-point con- 
struction means extra protection for 
bearings . . . longer wear for shafts, 
because lubrication is sealed in... 
dirt is sealed out! 

Its one-piece precision-made body, 
concentrically molded and non-me- 


tallic, permits liberal machining tol- 
erances. Clipper Seals are automatic 
in operation, easily adapted to a wide 
range of service conditions. 

J-M Clipper Seals are made in sizes 
for shafts from 1 5/16 to 37” diam- 
eter, in endless and split types. Spe- 
cial designs may be had for extreme 
temperature, pressure or special lu- 
bricating conditions in either Clip- 
per Seal or in other types of molded 
packings. Write Johns- gaa 
Manville, 22 E. 40th St., q 
New York 16, N. Y. J é\ 


’ 


Photo above shows installing a 
Johns-Manville Clipper Seal 
in the rear of a Curtiss Elec- 
tric propeller power unit. 


—-Johns=-Manville— 


as wear progresses. 


|. J-M PRODUCTS } 
‘FOR THE AVIATION INDUSTRY, 


: ' Packings and Gaskets « Friction Materiais 
insulations - Asbestos Textiles - Transite Conduit 
Transite Pipe + industrial Building Materials. — 
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EQUIPMENT 


WESTON ... pioneer in indicators for blind 
landing equipment...is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with... 
Weston Electrical Instrument Corporation, 
616 Frelinghuysen Avenue, Newark 5, N. J. 
Other WESTON Instruments for Aircraft include: 
Engine Instruments . ... Flight Instruments . , . 
Power Supply ee: .. » Service Instruments, 


rinaies esis ohn helenae sae et REM AAC EROS namn oer Or ne gee yee meaner 7s ia 





a , a 


Albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati -Cleveland - Dallas - Denver - Detroit- Jacksonville -Knoxville- Los Angeles - Meriden - Minneapolis - Newark - New 
Orleans: New York: Philadelphia- Phoenix: Pittsburgh: Rochester:San Francisco: Seattle-St. Louis-Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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SPECt(ALISTS IN AIRPLANE GLASS ; 


“PITTSBURGH” DEVELOPMENTS IN AIRPLANE GLASS 





developments: 


baa ap aaeae mee perenne 


o¢e€ 


\ 


1. Mass production of precision bending of air- 
plane glass for streamlined vision panels. 


2. Development of a new technique for semi-tem- 
pering glass, resulting in weight saving up to 50% 
as compared to regularly annealed glass. 

3. Development of Flexseal Safety Glass to reduce 


breakage from torsional stresses and frame in- 
accuracies. 


4, Development of bent bullet-resisting glass 
(Multiplate). 


5. Development of Flexseal Double-Glazed Units. 


6. Development of improved methods for mount- 
ing glass and plastic in aircraft enclosures, includ- 
ing pressurized cabins. 


ss Company is directly 


Pittsburgh Plate Glas | = 
many ce - 


responsible for a great 


improvements in airplane glass. 


Our engineers have also sioner in 1 the use 


of plastics and glass and 
Here are Some typical ‘itsburt” 





plastic cc combinations 





7. Special glasses such as: ultra-violet absorbing 
glasses, aerial filter glasses, gunsight reflector 
glasses, gun sight sun screens, airplane camera win- 
dows, a special coating to increase reflectivity. 


8. Development of special techniques for determin- 
ing optical characteristics. 


9. Development of offset construction for flush 
mounting of glass. 


10. Development of windshield glass which with- 
stands impact of flying birds and other heavy 
objects. 


11. Development of windshields, electrically heated 
to prevent icing and fogging. 


If you have any problem concerned with airplane glass or glazing, we invite you to writs 
us. Address Pittsburgh Plate Glass Company, 2462-6 Grant Building, Pittsburgh, Penna. 





GH 


‘PITTSBURGH * stands for Lualiiy Glass and hint? 


ee ae 


a 


AND OF MULTIPLATE BULLET-RESISTING GLASS 
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COMPAR FT 



















MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS 


19T 


. 
2 


ALLIED ‘4 WITH MASS PRODUCTION 
MR wr : 


a 
‘7 s 
*noas* 


: 
' 
: 


ALLIED PRODUCTS 


c 0 R P O BR A TF © O N 
DEPARTMENT 30 


4614 LAWTON AVENUE DETROIT 8, MICHIGAN 


SPECIAL COLD FORGED PARTS *« STANDARD CAP SCREWS * HARDENED AND PRECISION GROUND PARTS 


SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST « JIGS * FIXTURES * STEAM-HEATED PLASTIC MOLDS 


SPECIAL PRODUCTION TOOLS «+ R-B INTERCHANGEABLE PUNCHES AND DIES « DIE MAKERS’ SUPPLIES 
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COOLING AIR 
OUTLET 


A difficult problem in air conditioning is inherent in jet airplanes... 


“Cabin Comfort” for Jet Fighters 


AiResearch provides full, automatic control 
of cockpit pressure and temperature 


it is that of 


controlling the heat caused by compression and high speed. Operating at high 
altitudes, the planes must be pressurized, but the only compressed air available 
comes directly from the jet engines—at temperatures above 400°E Added to 


this is the great heat generated in the fuselage by air friction due to high speed. 






AIR ENTERS CABIN 
AT 3 POINTS 


MIDGET TURBINE 
COOLS AIR 140°F. 


Revolutionary development in the 
jet fighter ‘‘Cabin Comfort’’ system 
is the 3-lb. AiResearch expansion 


Before this hot, compressed air reaches the cockpit, it must be cooled to as low as 40°E turbine. Operating at speeds up to 


With “Cabin Comfort” systems, including pressurization and cooling, AiResearch 


solves this and other problems of air conditioning for designers of all types of new 


airplanes. All parts, controls and accessories are provided for complete installations. 


AiResearch leadership in aircraft air control is backed by seven 
years of pioneering research and production. Call upon this unique 
background to solve your AIRCRAFT air conditioning problems. 


AiResearch Manufacturing Company, Los Angeles 45, California. 


@ AiResearch “Cabin Comfort” equipment will condition the newest 
Lockheed Constellation, to fly late this year, and the newest planes of 
Consolidated Vultee, Douglas,-North American, Republic, Northrop. 


100,000 RPM, it cools air 140°F. at 
7 Ibs. airflow per minute. Another 
AiResearch first! 





AiResearch 


DIVISION OF 


THE GARRETT CORPORATION 





Sales Representatives: NEW YORK, Aero Engineering, Inc., Room 1014, 160 Broadway. ~ CLEVELAND, Aero Engineering, Inc., 
1051 Power Avenue. ~ SEATTLE, C & H Supply Company, 2723 First Avenue South. * WICHITA, N. S. Chapin, 815 East Gilbert 
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WHEN PLANES CAN’T GO UP- 


YOUR 
INCOME 
GOES 
DOWN! 


aeons planes mean lost dollars . . . for 
airlines and airports, alike. So make sure 
your runways are clear all winter. Get Walter 
Snow Fighters, the fastest, surest method of 
runway clearance. The high speed and power of 
these huge units enable them to keep ahead of 
the storm. Runways are kept open for emergency 
landings while the snow is falling . . . ready for 
takeoffs, when it stops. 


... leave feather edges instead of the high banks 
that cause crack-ups. The speed is derived from 
the unfailing traction and power of the Walter 
Four Point Positive Drive and 250 h.p. motor. 
Three automatic locking differentials propor- 
tion power to the FOUR driving wheels accord- 
Walter Snow Fighters clear more miles of run- ing to the traction of each wheel at any instant. 
way per hour than any other units. They plow Thus, wheel spinning, bogging-down, side slip- 
a 28 width at 20-30 m.p.h. ... the most efficient ping and stalling are prevented. This and many 
clearing speed. They throw snow far to the side other features make the Walter every inch a 
Snow Fighter. Write for a complete description. 





{f WALTER CRASH TRUCKS - 


- - unstopped by winter 


FREE BULLETIN 


° “Sound Planning for Snow Removal” 

snow and ice 
Accidents happen in winter, too. Equip yaqur airport with Walter Tells how to attack severe snow, normal snow, 
Crash Trucks for year ‘round safety. They cross not only snow and light snow, windy conditions. Details airport 


ice but also bogs, dumps, soft dirt and steep grades—fast. Walter 5 2 . 
Crash Trucks maintain full tractive power on any surface condi- clearing methods. Lists precautions. Completely 


tions. Get details. illustrated. Write for it. 





WALTER 


mmm WALTER 


Ridgewood 27, 


eae TRACTOR TRUCKS 
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@ From inflating tires to complete aircraft refinishing...specialized DeVilbiss 
Equipment will enable you to do jobs better, faster and at lower cost. 
Embodying new and exclusive features, DeVilbiss service equipment short 


cuts maintenance operations and does a more thorough, dependable job. 


For many years DeVilbiss Equipment has solved aircraft service problems. 
That’s why you'll find it used extensively by aircraft service operators 
everywhere. Whatever your service problem may be, depend on DeVilbiss 
Equipment for best results. 
Contact your aircraft distribu- 
tor or write the factory for 
complete details. 


THE DeVILBISS COMPANY 
Toledo 1, Ohio 
Canadian Plant: WINDSOR, ONTARIO 


EVI 





































These DeVilbiss Service 
Products Will Help You 


Spray Painting Equipment for 
touch-up or complete refinish- 
ing. Ideal for painting plane 
parts, applying dopes, cement- 
ing wing fabrics, acid proofing 
battery boxes, sound deaden- 
ing planes, etc. 


Exhaust Equipment from win- 
dow or wall fans to spray 
booths. 


Service Equipment for lubri- 
cating, cleaning and degreas- ° 
ing. 

Air Compressors and Air Com- 
pressing Outfits. 

Hose for air, oil, gasoline and 
pneumatic tools. 


Hose Connections — Removable 
and Reusable, Quick Detach- 
able Types. 
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sa ahold vee 
Pioneer 
hi Harness 


before buying 
any parachute! 














EXCLUSIVE PIONEER QUICK-FIT HARNESS* ... pro- 


vides complete, easy automatic adjustment in less than 
three seconds, regardless of the size of the wearer. 


NO SEPARATE ADJUSTMENTS... . between sizes are 
necessary with the Pioneer Quick-Fit Harness, thus 
outdating harnesses that have to be adjusted to fit 
each person. 


PERFECT FIT ...is achieved with the Quick-Fit har- 
ness simply by a quick tug at chest and leg straps. 





* Patents applied for in U. S. 
and all principal countries 
throughout the world. 


i 


CONVENIENCE ... of the Quick-Fit harness enables 
you to slip on the parachute as easily and quickly as 
a flying jacket... whether you are seated in the plane 
or in a standing position. 


THE QUICK-FIT HARNESS ... standard equipment 
with either seat or back- -type chutes, is available 
commercially only from the Pioneer Parachute Co. 


BEFORE BUYING ... inspect the Pioneer parachutes 
— world’s finest parachute equipment. 


Pioneer Parachute Company, Inc. is a Selling Agent for Surplus Parachutes of the U.S. War Assets Administration. 


——— 


MANCHESTER, CONNECTICUT, U.S. A. 


CABLE ADDRESS. PIPAR. 


SOUTHWEST FACTORY BRANCH: 
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yews) PIONEER PARACHUTE COMPANY, INC. fg. 


TELEPHONE: Manchester 4157 On 


DALLAS, TEXAS. 
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“And | thought Solar made aircraft parts” 














Yes, those P-38’s you serviced 
as crew chief in the South Pacific 
were equipped with sturdy, long- 
lasting Solar exhaust systems. 
Many a plane relies on them. In fact, Solar is the 
leader in the production of intricate stainless 
steel aircraft parts. 

But Solar’s specialty is stainless steel fabrica- 
tion, not only aircraft parts, and we tackle the 









tough problems in stainless for many industries*. 
That meat chopper pan is a fairly simple job, 
but Solar’s exclusive Sol-A-Die process for shap- 
ing stainless steel helps solve (or short-cut) com- 
plex problems that are tagged “impossible” in 
many instances. 

That’s why Solar reminds all manufacturers 
who have been deterred from using stainless steel 
due to fabricating difficulties that now this tough 
metal can be used to solve almost any corrosion 
or heat problem. Consult Solar about longer 
lasting stainless parts (or equipment) that will 
save you money. 


*SOLAR DIVISIONS AND SUBSIDIARIES 





STAINLESS PRODUCTS 








Aircraft Manifold Division © Dairy Equipment Division 
Fonda Film Processing Equipment Division © Stainless. 


Castings Division © Hubbard Casket Company 


SOLAR AIRCRAFT COMPANY e SAN DIEGO 12, CALIFORNIA e@ ALSO, DES MOINES 5, IOWA © 60 EAST 42ND ST., NEW YORK 17, N.Y... 
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PACKAGED 
RUNWAY 
LIGHTING 


The problem of simple, low cost lighting for runways 
and landing strips has been efficiently and economically 
solved by AGA PACKAGED RUNWAY LIGHTING. 

We call it “Packaged Runway Lighting” because it 
comes to you complete—fixtures, cones, lenses, cable, in- 
sulating transformers, lamps, constant current regulator. 

“Ready-made” for runways 1800 ft. to 7000 ft. Instal- 
lation requirements are simple. Plug-in all connections 
from the power receptacle all the way through to the 


FOLDER PRL-3 
gives a complete story 


WRITE FOR 
YOUR FREE COPY 
AGA 

PACKAGED — 
RUNWAY LIGHTING 


runway lamps. 


Flexible in use ¢ Minimum maintenance 
Low cost — approximately $1 a foot of runway length 


SS ee a ee ce ee es ae a a ae oe a a a ee Oe 


MANUFACTURED BY 


1027 NEWARK AVENUE AGA ELIZABETH 3, N. J. 
AMERICAN GAS ACCUMULATOR COMPANY 
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Vent and Dump Valve 

ing Gear 

Main Landing citi 9 Valve 
H inder 
ee Cowl Flap Cylinders 
Nose Wheel ; 
Retracting Cylinder Air Valve 
Dash Pot Cylinder Main Relief V tiie 
Engine Oil Shut-Off Valve pales 
aces Sue Hand Pump 
Wing Flap Cylinders etic ili Valve 
Shut-off Valve 
Relief Valve 

Shuttle Valve 











_ ELECTRO... 


FOR BETTER HYDRAULIC DEVICES 


KINGSTON, NEW YORK 


Cylinders Selector Valves 





Follow-up Valves 
Powerpaks 


Servo Cylinders 


Check Valves 
Oleo Struts 


Hand Pumps 


Solenoid Valves On-Off Valves 


Relief Valves 


Transfer Valves 


Cut-Out Valves 
AVIATION, November, 1946 
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DESIGNED TO FIT THE 
SPECIFIC NEEDS OF PLANES 
OF EVERY KIND 


SPECIFICATIONS 















































































































































































ae CAPACITY OVERALL DIMENSIONS FILLED 
DESIGNATION Amp. Hrs. Amperes Amperes — 
VOLTS | STP gt | oo mpetate | 5 Mic Rete| Length | Width | Heign | (ee 
PERSONAL PLANES—6 VOLTS 
3AC-7 6 10 15 36 41/8 | 37/8 | 7/6] 81/4 
3TAS-9B 6 34 54 144 47/8 | 415/16| 9 16 1/2 
PERSONAL PLANES— 12 VOLTS 
6AC-7 12 10 | 15 36 81/16 | 37/8 | 613/161 17 
6TS-7-1 12 17 27 72 7/16} 53/16 |119/32 | 26 
6TS-9F 12 “| 100 |101/8 | 513/32} 75/8 | 28 
6TAS-9B 12 34 54 144 ~«+1:101/8 | 513/32| 93/6 | 33 1/2 
Rie etn TRANSPORT PLANES 
Used by leading airlines 6FHG-13 12 88 141 368 1315/16| 71/4 |1013/16] 78 
6FHM-13 12 88 141 368 |1315/16| 71/4 |1013/16| 78 
12TAS-13 24 51 81 216 | 155/16 |1017/32| 99/6 | 104 
SHIELDED MILITARY TYPES 
6TS-9L 12 34 | 54 144 |1211/32| 8 7/16*|109/32 | 40 _ 
6TAS-17 12 68. SC«dOB 288 |167/8 | 99/16*|105/32 | 71 
12TS-7H 24 17 a; 72 | 1011/32|13 5/16*| 8 25/32| 50 
12TS-9L 24 "a ae 144 |121/2. |13 5/16*|10 9/32 | 77 



































*NOTE: DIMENSION DOES NOT INCLUDE TERMINAL BOX 


VISIT THE EXIDE BOOTH #C-2 
NATIONAL AIRCRAFT SHOWS, CLEVELAND, NOV. 15-24 









Type 6TS9-F 


12 Volts 
PERSONAL PLANE BATTERY 
For lights, radio and starting 



















tee aig 
olts 
MILITARY TYPE BATTERY Type GT-13 Type 3AC-7 
For converted 12 Volts olts 
Government planes ADVANCED TYPE BATTERY LIGHT PERSONAL PLANE BATTERY 





Used in Jet-propelled planes’ For ignition and small lighting loads 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 ¢ Exide Batteries of Canada, Limited, ‘Toronto 









AV: 
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EVERY UNITED STATES 
ELECTRICAL TOOL 15 
ELECTRICALLY AND 
MECHANICALLY CORRECT 
BEFORE LEAVING OUR 
MODERN FACTORY 


And here's more data to show you why UNITED STATES ELEC- 
TRICAL TOOLS DESERVE AND EARN YOUR CONFIDENCE: 


All tools are subjected to a severe running test... . od 


e A dialectric test of 1,000 volts, alternating current 
60 cycles is applied between frame and running parts. . . 


e All tools will operate satisfactorily on voltages 5%, 
over or under specified voltage . . . 


¢ All tools are guaranteed for material and workmanship . . . 


UNITED STATES ELECTRICAL TOOLS 
COVER THE ENTIRE INDUSTRIAL FIELD 


Contact your DISTRIBUTOR for 


catalogs, prices and delves 2” STANDARD DUTY 


on Portable Drills .. . Bench and 


Floor Buffers . . . Bench and AVIATION DRILL 


Floor Grinders . . . Heat Guns 
. - » Polishers . .. Sanders... Model 14 ARD 


Surfaces . . . Flexible Shaft Ma- 


z Ext ly light i ight with pl f 
chines .. . Hole Saws .. . Por- sete dinneeeshiehb aie Beste He 


power. Designed to withstand rough han- 
table Tappers . . . Valve Seat dling on the production line in aviation, 
Grinders... Valve Refinishing automotive, marine, radio, furniture and 
Shops etc. many other industries. Perfect balance 


eliminates wrist fatigue. 


7'/p inches long . . . net weight 4% Ibs. 





The UNITED STATES ELECTRICAL TOOL G. 


CINCINNATI, OHIO 
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* STRENGTH 
* %& ACCURACY 
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Reg. U. S. Pat. Off. 


















found in 





mean time saved and money made to youl 


The “Unbrako" Socket Head Cap Screw is of superior 
strength—can be used ‘most anywhere. Its knurled 
head provides a slip- and fumble-proof grip, even for 
oily fingers, while its internal wrenching feature facili- 
tates compact design. 


The “Unbrako" Internal Wrenching Bolt and the 100° 
Flush-Head Socket Screw are inspected to meet the 
extreme degree of precision, tensile, and fatigue de- 
manded by the aircraft industry — our modern precis- 
ion and metallurgical equipment and skilled craftsmen 
make this possible. 


The "Unbrako" Socket Set Screw with the Knurled Cup- 
Point is a self-locker, because the knurled point digs in 
and refuses to budge . . . regardless of the most chat- 
tering vibration! Yet, this screw can easily be backed- 
out with a wrench and used again and again. 


The ‘‘Flexloc’’ is a one-piece ALL-METAL Self Locking Nut so, 








Pat’d & 
Pats. Pend. 




















a every thread, including the locking threads, carries its share of the *( 
Knurling of Socket load. Thin nuts made thus, are especially superior, Its slitted » 
exible top locks on a wide range of tolerances an can 
Screws originated with used over and over again without losing its ability to lock. Practi- 
“Unbrako” in 1934. cally unaffected by heat to 650° F. Sizes from #6 to I” in diameter, m 





coarse and fine threads: millions sold to aircraft industry. Write 

















Pat’d & Pats. Pend. for Bulletin 582. Ww 
ch 
su 

"Unbrako" and "Hallowell'’ products are sold entirely through distributors. 9 
OVER 43 YEARS IN BUSINESS 
STANDARD PRESSED STEEL CO. 
JENKINTOWN, PENNA. BOX@E{7} - BRANCHES: BOSTON - CHICAGO - DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO s 
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LINEAR 
NO 


"RING’ PACKINGS 


THREADED PACKING CHAMBERS 
PACKING NUTS 
ADAPTERS 
SPRINGS 


NEEDED 
Eliminate complicated, bulky assemblies . . . 
specify Linear "O" Ring Packings on your 
fiuid handling equipment. One "O" Ring 
effectively seals in either direction; can be 
installed by inexperienced hands; requires 
no adjustments or mechanical pressure to 
maintain an effective static seal, thereby 
relieving unnecessary stresses on your ma- 
chine; provides substantial savings in manu- 
facturing and assembly costs through design 
simplification. 


Linear "O" Ring Packings — moulded 
synthetic rubber seals — are available in 
general purpose rubber compounds of ex- 
ceptionally high quality adaptable to a 
wide range of temperatures, pressures and 
fluids . . . or in a number of special com- 
pounds to meet unusual service require- 
ments. They are available in standard sizes 
from '/g" to 15!" |. D. and in special sizes 
as required. 


In making inquiry, please include a state- 
ment of maximum pressure, temperature 
range and the fluid to be handled. 


"Covered by Christensen United States Patent No. 2,180,795; all 
O” Rings sold by Linear are manufactured under royalty agree- 
ment with patentee. 


With over 40 years' experience in the design and application of me- 


chanical packings for every purpose, we offer our engineering con- 
sultation in connection with your hydraulic design problems. No obli- 


gation, 


OC RAE 


i e - 





il i Gan @ 1 an 


Executive Offices and Factory 
STATE ROAD and LEVICK STREET—PHILADELPHIA 35, PENNA. 































You can depend on the performance data taken 

off a “HI-EFF” hydraulic dynamometer. All fric- 
tional and torque losses, except of cradle bearing, 
are measured on the scale, giving an accuracy ap- 
proximately 99.7% perfect. This high degree of 
accuracy is maintained with all capacities to 6,500 


H.P.—speeds to 25,000 R.P.M. 


Compared on a H.P. and R.P.M. capacity basis 
and considering the low initial cost, minimum 
maintenance expense and small floor space re- 
quired, you can have “HI-EFF” accuracy at cost 

savings that will surprise you. There are 72 different 

capacity models available from standard patterns. 

Write for complete details. Taylor Manufacturing 

Co., 3074 W. Meinecke Ave., Milwaukee 10, Wis. 


TAYLOR MULMAU 


MANUFACTURERS OF “HI-EFF” Hydraulic Dynamometers 
Static Balancing Machines—Sensitive Drilling Machines 
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The War Assets Administration, as a disposal 

agency for government-owned surplus, has a your advantage to kee A.A. in mind 

large inventory of both planes and component cause our inventory is <w olly epe rc 

parts. This stock-pile is being added to fre- those items declared surplus, we m ‘no alw 

quently by the Armed Forces as more and more _ have what you need. Howe tr, YOu ai 

aircraft and equipment is being declared surplus. r inquiry —you m 
If you are interested in buying a plane or in on. | 


“it wil b 



































We have available, from time to time, flyable plane 





These aircraft 
private-plane o 
have long h 
business flying st 
of the buyer. 















e your priority status, 
NE I 
inquiry. You will be advised 


TRANSPORT PLANES immediately when and 
Individuals and companies en- where aircraft components 


gaged in air freight or passenger are available to you. 

transportation have purchased a oy 
number of surplus planes which 
they have found suitable to their 


ie _supported and non- 
= vroft pF titutions may 
acquire surplus — 
nautical property A 
nominal prices for pod 
in instruction and f 


ADVANCE TRAINER PLANES | searchfromtheDirector 





iona 
These are generally twin-engine ee “Room a 
aircraft which can be converted to Annex 2, 425— Sew cond 
5-place planes. They have great Street, N. W., ae 
possibilities for executive or feed- ton 25, D. C- 





er-line transportation. 





Detailed information regarding the sale of aircraft can be obtained from any W.A.A. Regional Office. 


AV 
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sizes, treads and cor 
at attractive prices. 












Pe eee cee cet med ed ee eS SS ee Sees eed meet ee ees cones ces ment ces mens my cet mt me = 


a _ 1 EQUIPMENT 
irplane propellers in " 
certain sizes and specifi- | Do you need a starter—gen- 
cationscanbe purchased =, erator — wheels — or other 
l 
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now. They are adapt- accessories? W.A.A. has a 

able to aircraft ranging large inventory of such items 

from light planes to immediately available and 

transports. at substantially reduced 
prices. 





Any W.A.A. dealer will be happy to serve you in any item in- 
cluding tires. If, however, it is more convenient, please contact: 


National Aircraft Components Sales Center 
6200 Riverside Drive 
Municipal Airport 
Cleveland 32, Ohio 


WAR ASSETS ADMINISTRATION 


OFFICE OF AIRCRAFT DISPOSAL 
425 SECCND STREET, N. W., WASHINGTON 25, D. C. 
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Now! important basic data on 


JET PROPULSION 


—theoretical bases 
—experimental work 





An exhaustive, 628-page 
treatment—the first En- 
glish translation of the 
classic German work 





The translation of this monu- 
mental werk enables aero- 
nautical engineers and re- 
searchers to get for the first 
time at the wealth of inves- 
tigation and detail it pro- 
vides. The book not only 
presents the theoretical basis 
for explosion and combustion 
processes in gases, but de- 
scribes the experiments in 
such detail that the reader may draw his own conclusions, inde- 
pendent of the theories of the author. The book includes exhaus- 
tive analysis of the various phases of explosion—initial stages, 
spark ignition, propagation of explosions, explosions in closed 
chambers, and detonation—and of such elements of combustion 
as combustion of oxygen-hydrogen mixtures and carbon monoxide, 
of hydrocarbons, and combustion in Otto engines and Diesel 
engines. 



















Just published! 


Explosion and 
Combustion 
Processes in Gases 


By WILHELM JOST 
Professor at the Physical Chemistry Institute, University of 
Leipzig 
translated by HUBER O. CROFT 


Head of Department of Mechanical Engineering, University of 
Towa 


628 pages 6 x 9, 277 figures, 123 tables, $7.50 
McGraw-Hill Publications in Aeronautical Science 





This examination of explosion 
and combustion processes in Look over these chapter headings: 
gases is so rigorous and com- 
plete that the aeronautical 
engineer will find it of im- 
measurable practical assist- 
ance in engine research and 
design work. The author pro- 
vides a complete, objective 
investigation of the field. 
Whenever data exists which 
seems to beth prove and dis- 
prove theories that have been Processes 

advanced, data representing lo pgp noe ae J iglesias Mixtures 

an arbon Monoxide 
were os aoe . Spark Ignition I: Reaction in Electrical 


Discharges 
graphs, diagrams and tables . The Combustion of Hydrocarbons 
(lluminate the text material. . Combustion in Otto Engines 


. Combustion in the Diesel Engine 


. Initial Stages of Explosions (Auto-ignition) 
as a Thermal Phenomenon 

. Spark Ignition 1: Thermal Theory of Spark 
Ignition 

. Propagation of Explosions 

. Explosions in Closed Chambers 

- Detonation 

Flames of Gases Not Premixed 

Flame Temperatures. Radiation Investiga- 
tions on Flames 

Kinetics of Combustion and Explosion 


= © 





en= 


See it 10 days FREE bd Mail the coupon 








| McGraw-Hill Book Co., 330 W. 42 St., N Y C 18 


| Send me Jost-Croft—Explosion and Combustion Processes in Gases, for 
| 10 days' examination on approval. In 10 days | will send $7.50 plus few 
| cents postage, or return book postpaid. (Postage paid on cash orders.) 


RO OES a5 stenintes cate eieree vids oo0e ses can ge ide emis ca Selene eae SoeaE EES 
TRIN 2 afc d ics be Seo SBE nace ees One pose ceeee ep Re eee 





RDI. cub ikais ick socmas Cebe bis enews Ohalsoned seam sh aninn ene een wee 


Se cate re ene De AR ROR E ROM em cae = Av. 11-46 
(For Canadian price, write Embassy Book Co., 12 Richmond St. E., Toronto 1) 
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Ps ecision-Duilt 
from the Core Out 


Precision gears that call for high pitch-line 
velocity .. . perfection of tooth form .. . ex- 
tremely thin wall sections . . . or other hard-to- 
meet specifications—these are the gears that call 
for precision from the core out. 

To that end, Indiana Gear Works has de- 
voted thousands of hours to the study and 
development of vital heat treating processes .. . 
has pioneered important innovations and re- 
finements which are your best assurance of 
precision-built gears—precision throughout. 

If your products demand gears that are pre- 
cision-built for the highest degree of efficient 
performance, why not turn your problem over 
to Indiana Gear Works . . . past masters in 
precision since 1902! 










GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS « INDIANAPOLIS 7, IND. 
















AVIATION, November, 1946 






TY 












NLL 


TO 
ULTRA-FINE 
TOLERANCES 







seatianiaugy 





<4 






HEN you require hair-breadth accuracy in the 


machining of precision fitted parts for experi- 
mental work, avail yourself of our 23 years of ex- 
perience in this specialized line of work. We have 


the facilities and the man-power to render prompt 


and efficient service. 
Write Us Concerning Your Requirements M 0 4 ie UJ p p RO B I FMS —T 


GOVRO-NELSON co. 
1931 Antoinette Detroit 8, Mich. ‘aia WwW { T | WA L K ER a T U R N FE & 


PRECISION 4 fumiled FLEXIBLE SHAFTING 


| INTERFERENCE of parts may dévelop in the pilot 
model of a new product. Or you want to move some- 
thing and find there's a shaft in the way. Flexible shaft- 
ing goes. around interferences. 


Wow | 2 INACCESSABILITY. If shafts, controls, or other units 


are ‘in the way," change to flexible shafting that can 


A New WITTEK a keyt=) Clamp easily be pushed aside when necessary. 
For Personal , 3 SIMPLIFICATION. If the design is too complicated, use 


simple flexible shaft units ir: place of gears, universal 
joints, belt drives, etc. You'll cut costs, too. 











































4 THERMAL EXPANSION, etc. may throw shafts out of 
line and cause trouble. Flexible shafting is the cure. 





The great fund of aviation production knowledge 
developed during the war by aircraft parts man- 
ufacturers is now being turned to peacetime 

planes, commercial and personal. Wittek now 5 


VIBRATION troubles can be eliminated by using flex- 


offers manufacturers of these planes the FBP : ; i 
Hose Clomp. ible shafting as couplings. 
The new Wittek FBP Hose Clamp, made from 
stainless steel and having a band 1” wide, fol- | {t's never too late to think of Walker-Turner flexible shaft- 


lows the basic FB design, incorporating lighter P h es — 
construction and economy—yet retaining the high ing as the answer to your power transmission or contro 


Wittek standards for dependability, high grade problems. But the best time to think of Walker-Turner is 
materials and good workmanship. while your design is still on the drawing boards. Ask our 


In addition to the FBP, FBSS and WWD, Wit- . . : . ’ 
tek manufactures a complete line of Hose Clamps engineers for: help with your new-dasg . nea =e 


of various designs. There is a Wittek Hose Clamp you anything. 
to meet every aircraft application. Write for full 


particulars. WALKER-TURNER COMPANY, INC., Plainfield, N. J. 


WITTEK (2 ”" 
MANUFACTURING CO. HOSE wi) FLEXIBLE SHAFTING 


- = os 70m ee one * ye 4 CLAMPS FOR REMOTE CONTROL AND POWER TRANSMISSION 
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ARENS Finite 
REMOTE CONTROLS 






Rie. 


@ If remote controls are a part of your present 
product or included in the design of your new 
product you can be assured of better performance 
with Arens Flexible or Rigid Remote Controls. 
Arens Controls are the result of 25 years experience ~ 
in building controls to perform vital functions at 
maximum efficiency even under the most adverse 
operating conditions. ; 7 
Arens also manufactures a complete line of con- Write Today 
trol spose pny ee nes, end fittings, mount- On Business 
ing clamps and the Arens Dura-Grom. Saiaieed ter 


ARENS CONTROLS. ENC. Ares Catalos 









STAMPINGS* 


Over 40 years 
experience. 


Literature on request 


WHITEHEAD 


q STAMPING CO. 













BS. 


Est. 1903 


















FE D 3 RA L ALL-METAL SKIS 


New Advanced Design and Proven Superior Performance 


Complete New Line Of Improved Light Weight Streamline Models 
For All Makes And Sizes Of Aircraft Are Available. Simplified 
made-up shock cord & cable rigging for all ski models. Acces- 
sories include Tail Skis, Mechanical Riggers, Shock Absorbing 
Pedestals, Ski Handling Dollies, Retraction Gears. 









Pat. and 
Pat. Pending 


SKIS ELIGIBLE 
FOR EXPORT 


FEDERAL AIRCRAFT WORKS 


1925 — MINNEAPOLIS, MINNESOTA, U. S. A. — 1946 
Pioneer Designers & Mfg’rs Of C.A.A. Approved Ski Equipment. 




















FITZGERALD 


GASKETS 
FOR AIRCRAFT ENGINES 


GASKET CRAFTSMEN FOR 40 YEARS 





Write for information 





FITZGERALD MANUFACTURING COMPANY 
TORRINGTON, CONN. 


BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 





FITZGERALD 


« GASKETS 


THE COMPLETO L1G TmAT COMPLETELY GaTiSFI OS 
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/RERONAUTICAL ) 
ENGINEERS 
WANTED 


PHYSICISTS 
with advanced mathematics and physics 
background for work on dynamic-servo- 
control analysis. 


RESEARCH ENGINEERS 
with thermodynamics experience. 


AERODYNAMICISTS 
aircraft engineer experience or training. 


AERONAUTICAL ENGINEERS 
for work in aerodynamic loads. 


ELECTRONIC CHEMISTS 


OPPORTUNITY to participate in develop- 
ment work arising from the application of 
advanced types of airplane power plants 
and resulting high speed performance. 


Write, giving education and experience, 
to the Industrial Relations Department, 


CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


Vultee Field Division 
842 South Lakewood Boulevard 
a Downey, California oe 
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WHERE TO BUY 


NEW EQUIPMENT—ACCESSORIES—MATERIALS—SERVICES AND SUPPLIES 











FLUX score 





SILVER 
SODERING 


WELDING 


B. ALLEN CO., INC. 


6753 BRYN MAWR AVE., CHICAGO 31, ILL. 














BUILD YOUR OWN—ONE OR MANY 


LOWEST COST 


CANTILEVER 


T-NESTED 


HANGAR S 


STEEL CONSTRUCTION 


No. 1S Door 29-4 x 8-0 Depth 19-8 
No. 2S 38-4 x 8-0 25-8 
47-4 x 10-0 31-8 


No. 3S 
Blueprints $40 each 


WOOD CONSTRUCTION 


No. 1W Door 28-4 x 8-0 Depth 19-4 
No. 2W 
No. 3W 


37-4 x 8-0 27-4 
46-4 x 10-0 31-4 


Blueprints $20 each 


Any Hangar Designed to Order 
CANTILEVER HANGAR SYNDICATE, 211 Fulton Street, Peoria, Illinois 


(Prefabricated steel hangers available soon) 














BAO BERR Sahie: 








AVIATION’S MARKET PLACE 


CLASSUFIED 


Used planes engines and parts for sale. Trade or wanted special 
services of distributors. Fixed base operators etc. 


(Sales and Service—Storage—Repairing—Charter—Aerial Tow- 


ing or Exhibitions—Special Instruction) 


Employment — Selling — Business Opportunities: Offered or 


Wanted. 


ADVERTISING 


Rates: Undisplayed. 10 cents a word, minimum $2.00 (Position 
wanted. !/> the undisplayed rate: box number counts as !0 words.) 
Displayed $7.25 per inch. Contract rates on request. 


Address Aviation "Classified". 330 W. 42nd St., New York 18. 


N. Y. Phone MEdallion 3-0700—Ext 556 
NEW ADVERTISEMENTS received by November 18th will appear in the December issue within space limitations 




















CONSULTANT 


AERONAUTICAL ENGINEER 


INTERNATIONAL PROMINENCE 
who pioneered 
THE SANDWICH CONSTRUCTION 


as well as develop the first sandwich air- 
craft surface in the United States, desires 
connections as consultant for advice on 
research, development and production of 
sandwich-type aircraft surfaces and in- 
teriors. An outstanding and specialized 
staff of engineers is also available for 
stress analysis and design. 


PW-999, Aviation 
330 West 42nd St., New York 18, N. Y. 











POSITION WANTED 





EXECUTIVE ENGINEER and Physicist. Age 
_ 34, specialized in applied aerodynamics, air- 
foil theory. Experience in long range develop- 
ment projects and manufacturing processes. 
Present position: Research Director of concern 
manufacturing fans, blowers and allied prod- 
ucts. Interesting offers from manufacturing or 
consulting organizations will be answered 
Promptly. PW-101, Aviation, 520 N. Michigan 
Ave., Chicago 11, Ill. 








REBUILDING 





AIRCRAFT BATTERIES rebuilt. New Plates 

and separators. Your case cover and costs. 
Let us quote. Bowers Battery Mfg. Co., Inc., 
Reading, Pa. 








FOR SALE 





NEW TIRES: Post War—Goodyear Available 

Immediate delivery. We wholesale and carry 
large stocks. Propellers. Spark Plugs, Bat- 
teries, Tailwheel Assemblies, Windshield Pyra- 
lin, Dope, Fabric. Bob Trader Aero Supply, 
$09 Liberty Ave., Pittsburgh, Pa. 


Unusual opportunity for 


ELECTRONICS ENGINEERS, 
PHYSICISTS - MATHEMATICIANS 
AERONAUTICAL ENGINEERS 


ExceLLeNt positions . . . paying $300 
to $600, depending on experience . . . for 
men with advanced college training and de- 
velopment experience. Interesting research 
work on Guided Missiles, Pilotless Aircraft, 
Fire Control Systems and Electronics Equip- 
ment. Unusually complete engineering and 
laboratory equipment , . . millions of dollars 
in contracts for research and development in 
the electronics, missile and propulsion fields. 
Associate now with America's foremost air- 
craft company holding nearly one-fifth of all 
the aircraft orders in the nations. 





Aircraft Engineers Also Needed 
Aircraft Engineers with experience in design 
and development of aircraft or aircraft equip- 
ment needed as Layout Draftsmen, Designers, 
Stress Analysts and Aerodynamicists. These 
are not just jobs but well-paid careers with 
big futures. 5 











Write immediately to 


TECHNICAL EMPLOYMENT SECTION 
THE GLENN L. MARTIN CO. 
Baltimore 3, Md. 














AIRCRAFT MECHANICS 
WANTED 


Good airplane and engine mechanics, er- 
perienced in C-47 and C-54 type aircraft, 
needed for organization being formed in the 
San Francisco Bay Area. 

State full civilian and military experience, 
C.A.A. license, if any, and personal infor- 
mation as to age, education, schools at- 
tended, etc. Write: 


AIRWAYS TRAINING, INC. 
c/o Charles F. Panos 
2300 Van Ness Ave., San Francisco 9, Calif. 








Aer Rianta (Irish Airways) 
TRANSATLANTIC DIVISION 


1. Applications are invited for the post 
of Technical Manager of the Trans- 
atlantic Division of Aer Rianta (Irish 
Airwavs). 


2. Substantial knowledge of an achieve- 
ment in Air Transport development 
and operation generally are essen- 
tial qualifications, while experience of 
transatlantic operations is highly de- 
sirable. The successful applicant will 
require to be in a position to take 
complete charge of operational engi- 
neering and all allied matters. 


3. Applicants should state the range of 
salary expected and should give par- 
ticulars of age, experience and quali- 
fications including educational at- 
tainments. The salary that wil! be 
offered will be commensurate with the 
standing of the successful candidate 
and the importance of the post. 


4. Applications should reach The Secre- 
tary, Aer Rianta Tta., Transatlantic 
Division, 43 Upper O'Connell Street, 
Dublin, Eire not later than Wednes- 


day, !!th December 1946. 





Additional Employment Advertising on 


AVIATION, November, 1946 
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AER RIANTA 
(Irish Airways) 
TRANSATLANTIC DIVISION 


Aer Rianta (lrish Airways), Trans- 
atiantic Division, invites applica- 
tions for the following posts: 


(1) Operations Superintendent 
Applicants should possess or have 
possessed— 

{a) A commercial pilot's license and 
navigator's license. 

(b) Considerable flying experience 
of four-engined aircraft. 

(c) Experience of Transatlantic Op- 
erations and 

(d) Wide experience in control and 
Organization of flying operations 
generally. 

Chief Engineer 

Applicants should have a University 

degree (or its equivalent) and con- 

siderable experience in— 

(a) Operation and maintenance of 
civilian four-engined aircraft. 

(b) Performance analysis and stores 
calculations. 

(c) Organization, control of staff 
and administration generally. 


Telecommunications Engineer 

Applicants should possess— 

(a) A University degree (or its 

equivalent) in Engineering or 
Science, the course for which 
included electrical subjects or 
physics. 
Wide and responsible experi- 
ence of aeronautical radio and 
of modern radio technique gen- 
erally, including at least 5 years 
experience in a responsible ca- 
pacity in the design, construc- 
tion, installation, testing and 
maintenance of aeronautical ra- 
dio equipment for communica- 
tions and as aids to air naviga- 
tion. 

(c) Considerable experience in or- 
ganization, control of staff, and 
administration generally. 


Flight Controllers 

Applicants should have— 

(a) A minimum of 300 hours flying 
experience. 

{b) A 2nd Class Navigator's License. 

(c) Experience of flying control or 
operations officer's duties, in- 
cluding control of aircraft on 
long distance flights, and 

(d) A sound knowledge of meteor- 
ology. 

Chief Inspector 

Applicants should have current 

C.A.A. or A.R.B. Inspection Licenses 

for four-engined aircraft and con- 

siderable experience in— 

(a) Line maintenance. 

(b) Organization and handling of 
personnel. 


Applications must be in writing and must 
state age, experience, educational and 
other qualifications, range of salary ex- 
pected, the date on which candidates 
are free to take up duty if selected, and 
names of two persons who can be quoted 
as references. The applications must 
reach the Secretary, Aer Rianta, Tta., 
(Transatlantic Division) 43 Upper O'Con- 
nell Street, Dublin, Eire, not later than 
Wednesday, |! December 1946. 


McDONNELL AIRCRAFT CORP. 


OF ST. LOUIS 
has positions available for 
Design Engineers 


for work on piloted and pilotless aircraft of 
Transonic and Supersonic speeds. 
WRITE McDONNELL AIRCRAFT CORPORATION 


LAMBERT-ST. LOUIS MUNICIPAL AIRPORT, BOX 516 
ST. LOUIS (21), MISSOURI 











WANTED IMMEDIATELY 


OPERATIONS MANAGER 


for 


LARGE AIRFREIGHT AIRLINE NOW OPERATING 
— WELL FINANCED — 


We are looking for an active, experienced man who can handle 
personnel and who will be a credit to, and one who is willing to 
grow with this organization. 


P997 AVIATION 
330 West 42nd St., New York 18, N. Y. 








Engineers wanted for interesting work OPPORTUNI Il y 


in Chicago Area, involving design 
studies and testing of Radio Controlled for capable men qualified as 
Aircraft, Jet powered. 

gene ree Engineers ADMINISTRATIVE ENGINEERS 


Power Plant Analysis Engineers STRESS ANALYSTS 
Aerodynamicists 


Stress Analysts : AERO DYNAMICISTS 
Sakitemion "cas eeu experts CHIEF TOOL DESIGNERS AND 


Electronics Specialists PLANNERS 
Catapult Launching Specialists 
Handbook _ Aircraft experience preferred—Location 
Aeronautical ) Calculators East Coast—Send complete details te 


State Experience and salary desired. P-103, Aviation 


P-998, Aviation 330 West 42nd St., New York 18, N. Y. 
520 North Michigan Ave., Chicago 11, III. eat 4nd ew York 18, 








Layout Draftsman and Engineers Wanted 
nd men with automotive experience. PILOTS 


Work involves complete design involving 
strength of materials, mechanical layout, a ‘ 
and preliminary cost studies. Ex-military pilots who have had ex- 
Apply: ee Vanks Rey Engineer perience in N.A.T.S. or A.T.C. and wish 
5137 South Boyle Los Angeles i, Calif. to make flying a career. 





State flying experience in various types 
of aircraft, C.A.A. license held, and 








personal information as to age, educa- 


PROFESSIONAL |) |" “"* 


AIRWAYS TRAINING, Inc. 


SERVICES c/o Charles F. Panos 


2300 Van Ness Ave., San Francisco 9, Calif. 














LANCASTER, ALLWINE & ROMMEL 


Registered Patent Attorneys Dont forget 


. and Foreign Patents Secured. 
marks and Copyrights Registered. Searches 
made to determine Patentability and Validity. 


rss Trade-mark and Unfair Competition the BOX NUMBER 


Suite 452, 815—I5th St., N.W., Washington 5, D.C. 





when answering the 











classified advertisements in 
cnis magazine. It’s our only 


LAWRENCE J. MARHOEFER 


Consulting Engineer means of identifying the ad- 
vertisement you are answer- 


ing. 


431 MARKET STREET @ CAMDEN. N. J. 














Additional Employment Advertising on Page 195 
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AVAILABLE NOW! THOUSANDS 


OF DIFFERENT ALL NEW 


STANDARD | 


AIRCRAFT 
PARTS.... 


» BEARINGS . BOXES (JUNCTION) 


=< 

Large users of aircraft parts, in both 
domestic and foreign fields, can 
save time and money by using this 
source of supply. The Commercial 
Surplus Sales Company carriesmany 
thousands of different all new AN 
standard aircraft parts in stock, 
available for immediate delivery. 
General classifications of materials 
are listed below, but there are many 
additional items of components and 
raw stocks that are included in the 
complete stock list. Write for your 
copy today! 


e BUSHINGS 


CABLE . CLAMPS . CANVAS . CIRCUIT BREAKERS 


» CONDUIT . 
COUPLINGS . COVERS (BOX) . 
<°° DUCT (DE-ICER) . ELBOWS . 
’ FITTINGS . FUSES . 
JUMPERS . LAMPS . LIGHTS . NIPPLES . 
ELASTIC,PEM) . PINS(COTTER) . 
REDUCERS . RELAYS . 
RIVNUTS . RECEPTACLES . 
SHEET (RUBBER) . SOCKETS . 
SWITCHES » SWIVELS . 
THERMOCOUPLES . THIMBLES . 


CONDUIT ASSEMBLIES . 
CROSS . 
FASTENERS 


SCREWS 


TEES . 


SPACERS 


TURNBUCKLES . 


CONNECTORS 
DUCT (HEATER) 

« FERRULES 
GAUGES . HINGES . HOSE(RUBBER) 
NUTS (BOOTS, 
PLUGS 
RIVETS (EXPLOSIVE, PLAIN) 


» PUMPS 


* SLEEVES 
e STRAPS 
TERMINALS 

UNIONS 


VALVES . WASHERS . WHEELS(CONTROL) . WIRE . ZIPPERS :. 
4, 


THE COMMERCIAL SURPLUS SALES CO. 


2401 FREDERICK AVE. BALTIMORE 23, MD. 
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FEATURE OFFER 
FOR THIS MONTH 


Watch this space every month for 
feature offers in aircraft hardware, 
components and raw stocks. 


AIRCRAFT RADIO EQUIPMENT 


80—24-volt, 4-channel Receivers 
25—24-volt, 4-channel Transmitters 
160—24-volt Amplifiers (Interphone) 


ALSO —Adapters, Antenna Leads, 
Loops and Reels, Armatures, Cables, 
Controls, Dynamotors, Filters, Gen- 
erators, Fuses, Insulators, Keys, 
Meters, Oscillators, Plugs, Recep- 
tacles, Resistors, Selector Units, 
Switches, Transformers. 


Write for information and prices 
197 





AVIATION'S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 
CARBURETORS @ MAGNETOS @© GENERATORS 


ELECTRICAL EQUIPMENT @ BATTERIES @ SPARK PLUGS 
VACUUM PUMPS @ HYDRAULIC PUMPS @© INSTRUMENTS 


Wis STANDARD AIRCRAFT EQUIPMENT co. 


ROOSEVELT FIELD 6 MINEOLA, L. I., N. Y. GARDEN CITY 8753 


pERO TRADES) | BOEING mover 2470 secu 


COMPANY 


EXPERIMENTAL WORK ae on SALE 


MO DI Fl CATION S Total Time — 4366 Hours to Aug. 20, 1946 


Specialists in Manufacturers of 5 Installation Engines 


* (P&WA R-1535, 655 Take-off HP.) 
Wood & Metal Airplane Parts Plus 3 More Usable for Spare Parts 


Government Approved Station 115 2 Propellers — HSP 23D40 — Plus 2 Spares 
Seating Capacity — 10 Place 
(8 Passengers — Pilot and Co-pilot) 
Gas Capacity — 360 Gallons 
(5 Hour Cruise Power) 
Instruments and a miscellaneous assortment of spare parts for airframe will go 
with the sale of this airplane. 























FS-100, Aviation 
3830 West 42nd St., New York 18, N. Y. 


\ oofttaus| | MILITARY RELEASE 
A) | INSTRUMENTS WANTED 























Sperry Directional Gyros 
Sperry Artificial Horizons 
(Caged adjustable Plane) 
Rate of Climb (self Contained). 
os aa ee Bendix 
ensitive timeters . 
(Kollsman and Pioneérs) 
20% —— ~ oo Items Ww A N T E a 
n Lots o ree. H H 
ate tuted denen ' Fractional H. P. Aircraft 
Compass-Kolisman B-16 x Type MOTORS 


Manafold Pressure Gages 
Vacuum Selector Valve 2:00 Interested in buying your stocks of 


AVIATION DICTIONARY eed ae — +t geared head and direct a frac- 
by CHARLES A. ZWENG 
Member, Institute of Aeronautical Sciences OTHER INSTRUMENTS ON REQUEST. yee he a 


A Pag Boh mmo hy AVIATION FOICTIONARY ALL INSTRUMENTS ARE 100% OVER- tured by Black & Decker, Lamb Elec- 


bristling with thousands of pertinent aviation HAULED BY CAA APPROVED SHOP. tric, Bodine, Delco, Emerson and 
nen Sastioe ened og cnt ate... NO FINER INSTRUMENTS AT ANY Leece-Neville. Indicate make, quantity, 
a necessary authority for the airman, instructor, PRICE, specifications and price. 


prec menpey | — student. Price only $6.00 ALLIED AIR CR AFT Cc O. Wank Aviation 


METEOROLOGY for AIRMEN (Zweng) A new 
“first”? book fully illustrated. Prepare for ad- CLARENDON HILLS, ILLINOIS 520 North Michigan Ave., Chicago 11, Ill. 


vanced pilot and ground instructor ratings. New 
“Multiple Choice Examinations’ included. $3.00. 
ea gees pg oe (by Zweng) Pre- 
pares for vate mmercial Rating (New ’ 
Multiple Choice Examinations included. $3.00 HEATER SALE If you don't see 
echanic Manual by Zweng—new eddition (Original cost $583) 


A&EM 
with “Multiple Choice Examinations’? not found 

ing, 100,000 BTU, nd P 
elsewhere only $3.00 postpaid or C.0.D. —, eieerear Alia io Complete what you want... ask for it 


FLIGHT INSTRUCTOR: A new De Luxe Ed. cover- one es 
ing the scope of the written examination for flight pon og ee ee ee oe ee 


i ine. i : i 
cuesiione vith "anowere aehoned, Sao semen AMERICAN WAREHOUSE a 
AIRLINE PILOT TRANSPORT RATING with SS advertised that you want, ask 
‘AIRP a only $4.00. for it—ask the advertisers—or 


OPERATION & MANAGEMENT, 
by Zweng—Deluxe Edition $4.50, we will gladly ask them for you. 
Watch— 
PAN AMERICAN Aviation’s Market Place Classified Advertising Division 


NAVIGATION SERVICE for “OPPORTUNITY” AMAA TAR 
Advertising 330 W. 42nd St. New York 



































12021 Ventura Bivd. N. Hollywood, Cal. 
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AVIATION'S MARKET PLACE 

















AIRPORT OPERATION and MAINTENANCE EQUIPMENT 
at REDUCED PRICES! 


HYDRAULIC TEST STANDS | BRAND NEW RECTIFIERS 





(Above) Here is a heavy duty, all purpose 
hydraulic test stand, equipped with the 
most up-to-date accessory equipment for testing 
airplane hydraulic systems up to and including 
those operating at 3000 psi., as well as individ- 
ual units removed from the airplane. 

Stand consists of frame, containing all parts 
of testing equipment; Reservoir; 71/2 HP, 220 
V. 3 Phase, 60 Cycle, 1200 RPM electric motor; 
Denison Hydraulic Pump (axial piston type, 
3000 psi, 3.2 GPM at 1200 RPM); Denison cylin- 
drical piston type accumulator; Filters (Cuno 
and Skinner) Circuit; Hoses and Instrument 
Panel Assembly. Direct reading hydraulic 
pressure gage permits careful manifolding and 
control of pressure at all times. Motor has 
Allen-Bradley motor starter with push-button 
control. Unit has necessary power supply 
cables and pressure and suction hoses. Stand 
is equipped with pulling tongue and is mounted 
on stationary casters in rear, swivel casters in 
front. Price: $1000.00 each. 








GASOLINE ENGINE DRIVEN STANDS 


Designed for installations where electric power 
is not readily available, these gasoline powered 
test stands were built to exacting government 
requirements. Completely portable because the 
stand and engine are mounted on welded, 
structural steel base which is on four pneu- 
matic tired wheels, this unit can be easily 
moved or towed anywhere on the maintenance 
line. 15 HP Wisconsin Engine is equipped with 
constant speed governor. Engine direct drives 
variable volume hydraulic pump (Denison axial 
piston type 3000 psi, 3.2 GPM at 1200 RPM). 
Stand has hydraulic pressure gage, filter, 
connector hoses (pressure and suction) and 
needle valve to control fluid flow. Canvas 
cover with tie strings to protect unit from 
weather included. Price: $450.00 each. 


Stands are available for immediate shipment 


PRICES QUOTED ARE F. O. B. 
ZANESVILLE, OHIO 


Add 10% for repacking for export 
DEALER INQUIRIES INVITED 





| Multi-purpose test and maintenance 
units, these rectifiers are brought to 


you at savings from 30 to 60%. Indis- 


| pensable for line and shop work as a 


dependable source of DC power for 
engine starting, operation and test of 
aircraft electrical units, starters, sole- 
noids, booster pumps, instruments and 
radio equipment. All these jobs are 
done easier and faster with a rectifier 
power source. No need to maintain 
expensive battery carts or charging 
equipment. Units with continuous DC 
output of 130 and 100 and 200 amperes 
are available. All models take AC 


input of 208-230 V. 60 Cycles 3 Phase. 





FEDERAL TELEPHONE & RADIO CORP. 
Type FTR-3182-S Variable continuous 
DC Capacity: 200 Amps. at 14 V.; 
jn Ma at 28 V. PRICE: $550. 00 
eac’ 


FEDERAL TELEPHONE & RADIO CORP. 
Type FTR 3181-S. Continuous DC 
Capacity 130 Amps. at 28 V. PRICE: 
$225.00 each 


HAMMET ELECTRIC MFG. CO., Model 
SPS 130 Continuous DC Capacity 
130, Amps. at 28 V. Price: $225.00 
eac 


McCOLPIN-SHRISTIE CORP, LTD. Typ 
H24130 Continuous DC ‘Ca acity 180 
Amps. at 28 V. PRICE: $225.00 each 


All rectifiers are available for im- 


mediate shipment 


PRICES QUOTED ARE 
F. O. B. ZANESVILLE, OHIO 


Add 10% for repacking for export 


Dealer Inquiries Invited 











PORTABLE ELECTRIC POWER PLANTS 
These sturdy, dependable units have hundreds of uses 
around the maintenance line and hangars for lighting 
and miscellaneous power supply for electric power tools, 
drop lights, soldering irons, etc., etc. Unit has auto- 
matic voltage regulation which is selective through a 
double pole, double-throw toggle switch. 6 HP. two 
cylinder, two stroke, air cooled engine drives AC Gen- 
erator which puts out 115 Volts, 60 Cycles Single Phase, 
has rated load current of 21.7 amperes—2500 watts. 
Complete with kit of maintenance tools and replacement 
parts. 


PRICE: $350.00 each 






OXYGEN-ACETYLENE GENERATORS 
Generate your own oxygen and acetylene on the spot! 
Designed to generate oxygen and acetylene for welding 
and cutting operations. These units = Proving invalu- 
able around the maintenance line and shops for on-the- 
spot welding or cutting without the necessity of handling 
heavy, cumbersome cylinders. Acetylene generator may 
be used for emergency lighting operations. Unit comes 
complete with 2 cans of chemicals for each generator. 
Gas generation may be regulated to provide automatic 
pressure up to the limit of the unit, or hand regulated 
operation may be chosen. Both generators have direct 
reading pressure gages for accurate control of pressure. 

PRICE: $125 9 each 





DETECTO-GRaM SCALE 
Make accurate checks of CO-2 bottles with this scale 


designed for the purpose. Scale comes with weights as 
shown—has capacity of 35 Ibs. Easily read fan type 
dial is graduated in 1/10 lbs., up to 2 lbs. Cradle is 
stainless steel, while scale is finished in black crackle 


enamel. 
PRICE: ~~ each 
Units are available for immediate shipment 
prices nates are F. O. B. Zanesville, Ohio 
Add 10% for renacking for exnort 


DEALER INQUIRIES INVITED 


ACME EQUIPMENT CO., INC. 


126 South Clinton Street 


Chicago 6, Illinois 
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When. Bower developed special honing machinery for clearing off amorphous (dead) metal 
to lay bare the true crystalline base metal of bearing surfaces, smoothness and precision 
were vastly improved, wear effectually reduced and the operating life of roller bearings 
greatly prolonged @ First comes rough grinding, then finish grinding, then a final finish 
honing process, positively controlled to retain and refine the dimensions established in 
grinding by a definite removal of stock @ Precision as fine as 2 to 3 micro-inches 
(millionths of an inch) has been attained @ The next step in Bower surface finish came when 


sero Michigan 
spherical contour of roll ends and inverse spherical contour of flange contacting surfaces 
were developed by a highly refined process @ It is now possible,.with these processes 
combined, to permanently install Bower Roller Bearings without the necessity of a running-in 
or wearing-in period or any ‘final adjustment”’ later. 


BOWER R O.Do@ ER BEAR I N Gee 





@ This Beechcraft transport owned by Humble Oil & Refining Co. 
of Houston, Texas, is equipped with Irvin Chair Chutes—the new 
post-war chute that makes air travel definitely safer in company 
and privately owned planes. This unique air chute has many 
unusual features, four of which are listed at the right. 


+ ee 


Irvin Chair Chutes are available ... now... for every type of cabin 
plane...large or small. Many organizations and individuals have al- 
ready installed Irvin Chair Chutes in company and personal planes. 
Write at once for descriptive circular and full particulars about this 
new kind of protection for the planes you own or plan to buy. 


1 SIMPLICITY...You can use the Irvin Chair Chute 


without special training. 


2 COMFORT... You never have to put the Chair 
Chute on or “wear” it... either in or out of your plane 
... except in an emergency. 


3 CONVENIENCE... You don’t have to carry the 
Chair Chute around or store it ... 2¢ 2s always in the back 
of your chair ...ready for instant use. 


4 SAFETY... The Chair Chute can be buckled on in 
a jiffy ...in an emergency ...and you are ready for any 
eventuality. Lives have already been saved with this chute, 


FEEL SAFER...BE SAFER... 
with the new Irvin CHAIR Chute 


Chair Chutes installed in Beechcraft and 
Ercoupe planes. Chair Chutes do not 
take up extra space... have the same 
beauty and comfort as de luxe airplane 
seats... plus the “built-in” safety of an* 
Irvin Chute. Chair Chutes cost little... 


require little time to install. 


IRVING AIR CHUTE CO., INC. 


1670 JEFFERSON AVENUE 
BUFFALO 8, N.Y. 














“Cl fecgestirn Ligtness te! 


Foremost producer of magnesium, Dow supplies product 
manufacturers with Dowmetal Magnesium Alloys in the form 
of ingots; billets; sand, permanent mold, and die cast- 


ings; extrusions; forgings; and sheet, plate, and _ strip. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


MAGNESIUM DIVISION e 
e Chicago ¢ St.Louis * Houston ¢ San Francisco 


New York e Boston « Philadelphia « Washington * Cleveland « Detroit 
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Built by Bendix—The Greatest Name in Aircraft Radio 


BENDIX RADIO DIVISION * BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland e West Coast Branch—1239 Air Way, Glendale 1, California 
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Sncttise That 


a : Today's busy executive travels far, fast and often. In 
recise air- é the 300-800 hp. class of executive transport, the Junior 
a Hydromatic propeller offers him the safety of full feath- 
ering and the dependability of the big Hydromatics. 
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ONE OF THE FOUR DIVISIONS OF ‘UNITED AIRCRAFT CORPORATION 


. ee 





Consolidated Vulice 
XP-81, combining cas 
bower.- Photo courtesy 

t Aero Digest. . - 


Bert. 


Record Speeds 
Today... 


Cruising Speeds § 


Tomorrow 





\ X JE ARE JUST embarking upon an Era of Blades and 
Vanes. The record-breaking speeds so spectacular to- 


day will be the cruising speeds of the airplanes of tomorrow. 


Designing and building the complex contours of the 
The basic story of turbine and 


many varieties of wheels to pack air and power into present jet propulsion and Thomp- 
son’s part in its development 


. ° . ‘ <n aeie is told in a simple, non-tech- 
and future aircraft engines is a new highly specialized metal- idea? tee & ik aleeed 


: ° ° , . ‘ “ free to those interested in 
lurgical and engineering science in which Thompson is automotive and aviation 
progress. Send for it on your 


playing an important part. company’s letterhead. 


Thompson 4) Products, Inc. 


Automotive, Aircraft and Industrial Parts «. 


CLEVELAND e DETROIT «e LOS ANGELES ¢ ST. CATHERINES, ONTARIO 
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